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FIRST PART. 

ORIGINAL ARTICLES 


Horse^reedlng in the Argentine Republic at the Present Day 

ny 

Gaetano Maktixou 

PiQiaut of Zotitchitf, [Hrettor 0/ lit iMUchtiul ImHMc of lit FacuUy ol ApituUme 
0/ lit Nttionai University of Bntnos^Airts, 

The results of the last census of livestock in the Argentine Republic 
are not yet known, while awaiting their publication, however, we may 
quote the following figures from the 1908 census : — 7 531 376 horses — 
285 086 donkeys — 465 037 mules. Further, the recent census of livestock 
being complete, at least for the province of Buerros Aires, a comparison 
laay be drawn for this important region between the 1908 and 1916 

1916 Inentx 

3 344 554 824 601 

7 284 2 900 

‘9 5*1 4872 

The number of equines has thus increased considerably: more than 
Vs in a period of 8 years ; if the proportion for the remaining r^ons of 
the Argentine is the same, the country as a whole should possess mote 
than 9 mSfion of these animals. 

HlSTOnCAl,. — In the Argentire, as is well known, the horse owes 
its origin to a few animals abandoned by don Peoko db Ui>ndoza two 
years after the fonadation of Buenos-Aiies (1537) and to those imported, 
a few yean after, from Peru, Paraguay and Chili. The possibility of a 
type exiatiilg bdoie Columbus, and descended directly from F.qum recti- 
dens, thmi^ rrftmt diKussed and recognised to be plausiUe, has not yet bemi 
sifficientiy proved. 


hgures relatmg to the same animals. 

1906 


Koims . 
Dookrjr^ 
Mates . 


3 5»9 953 

4 344 
*4 4 ^ 



<820 ■ 


6. Miutnxotj 


llie hoises imported originany by the Spaniards were of the Andil,. 
aan type ; as a result of unchecked multiplication in the boundless namn 
they gave me to ttose innumerable semi-wild herds 
or bapu^ ^whidi made such an impression upon the firrt writen 
who dealt with la Plata. So arose the criolk or creole race of piiniitivp 
and hardy animals of which, for long years, man did not take the sliciit 
ert care, allowing them to breed in conditiops entirely natural and nni 
favourable. The result was that, as a result of its inadequate 
and ^rth, the frequently excessive reduction of chest and lack of symniet- 
ly. tile creole horse was ob\Tously incapable of constituting the ideal 
ty^, necessapi to the country when the general conditions of agriculture 
and stock-raising began to improve. There undoubtedly occurred in 
• ^ous places, better built animals, of bigger size and more blood, which 
a p^rly selected, might have given good results, but the Argentine 
breeders usually prefeaed to have recourse to crossing with breeding .-ini- 
raals imported from Europe in their scheme for improving their live stock 
What are the results of this Uae of conduct and how does horse' 
breeding stand at the present day ? These points we are now about to 
consider. 

Importations. — The importation of horses began to reach a err- 
tain importance in the latter half of the iqth. century. Between i88G to 
1914, as many as 13 174 breeding animals were imported and, during the 
penod 1900-1914, the number was 7 130, divided as follows : 


Cttglisb Tjurooghbred 

• • 37ta 

SheUanri , 

Pefdieron 

. ■ . 1080 

Oriental . 

Clydesdale 

... -i9 

Tony, . , 

Hackney ... 

■ ■ ■ 5^9 

Dutch . . 

aiiie 

446 

Hunter . . 

AttgkhNormaa 

... 301 

Andalusian 

Yorkshire Coach . . . 

• *14 

Morpin . . 

SofToIk 


Variwis . . 

Cros-toed . 


Broadly spe^ng, all the principal races and categories of horses have 
been introduced into the Argentine, but the following distinctly prerlnmi- 
nate : Ei^lish Thoroughbred - Hacknev - Percherop - Ovdesdalc - 
Shire. 

These animals have been used to a limited extent for the breeding of 
pedigree animals, hut much more widely lor crossing with the local breeds, 
which has given rise to a fairly considerable number of cross-breds. Table I 
9ves the numbers of stud animals now inscribed in the Stud Book of the 
" Sodedad Rural Argentina ". 


(Kd). 


(i) The iuuii»gbefi to aalmats which have revetted to the wild stale. 
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Urns I. - DislribiUion of tiu 10389 horse% entered in the Stud Book 
oj the " Sociedad Rurd Argentina ", 

Bucnoc-Alrei Cordoti* StoUFi Satr«B.lot Fampa. 


Percberoiu 

5*71 

.353 

tH- 


25 

aydesdatei 


4*4 

55 


216 

Shire* . 

3 *35 

64 

34 h 


48 

Sttffic 4 ka 

4*9 

__ 

_ 



Botitonnai* 

J4U 

— 

J 5 



B^iaa 

71 


— 

— 


}ia<*ncy» 

2 496 

345 

160 

V 

.3 

Vnikshlres 

567 

— 

— 



.knKlO'Norman:- 

SVf 

7 * 

VO 

-- 

_ 

i)rlon 

167 





Hunters 

*65 

- 


— 

__ 

Polo Pondrs 

57 

*9 

(2 



American Trottenj 





_ 

Holstein 

to 




— 

Shetland Pnoie* 

Q 

16 

— 

— 


Trakfihner 

1 


— 


... 

OldenfrufK 

■ 



- 

ifi 

Totals . . 

16962 

12S; 

“j; 

9 



PROnccitON. — The production of pedigree horses is in relation 
will the number of breeders of this class of animal, i. e. 278. distributed 
a? (oUows : 


NufflbQ 
(4 iir«rdm 


Breed 


Nuaber 
{4 Breeder* 


Breed 


'll . PcrUieron 

6r . . . . T . . ClyMcsdale 

^6 Shire 

Hacknry 

iS Anglo-Nt'rroan 

ui . noulonnais 

9 Polo Tony 

« SufMh Punch 


4 . . . i^betiao'J 

j Beljfiiiii 

j American Trulttr 

5 Hunter 

3 OUlenlniTj: 

I Tnkchneu 

I Orlcff 


The number of English pedigree stallions and mares now existing 
in the Argentine is calctdated at over 3 300. They are distributed among 
100 stables. 

In tqo8, among crossbreds there were the following : 

;4iyii Percherou 45 5t‘> Hackne\-s 

:2oo74 Clydesdale* Yottshires 

67700 Anglo- Xormatts Shires 

At the present day the numbers are undoubtedly higher. 

In order to form a judgment of horse-breedi:^ generally, it will be 
accessary to examine in turn the different 3 categories i. e. saddle-horses, 
llight dr^ht animals, and cart-horses. 



' ^ gnat nttjoiity-of hons in ^ Atgen&u tn ^ tyw, 
as is idicnni by the ceittos foi the Province of Bnehot-Ai^ : SaMe-hors«s, 
573 i8a — Ijght-dtaught horses, 543 258 — (hut-hois^ 167648. 

Many <d the saddle and ligbt-dnnght horses aro indndra under the 
name of creole horses, adiich means to say that they ate crossbreds of 
poor Hood, seeing that, properly speaking, pute-bted ciede horses no longer 
east The number of btkdcrs who boast of possessing uncontamiiat- 
ed animals can be counted on the fingers of one's hand, and even in thost 
cases it plight sometimes be shown that they have em]fioyed (though jrer. 
haps only incidentally) imported breeding animals, 

In any. case, it is certain that the numerous groups of light-drait mii- 
mals to day stiU vary in size, wmght and conformation. This is the re- 
sult of a lack of a definite aim in breeding, itself partly due to the deplor. 
able absence of a export or even a home market. This lack of oriert. 
ation, as well as the question of prices which, before the war, were far 
from remunerative, has discouraged many breeders and led them to lit- 
vote their attention to other asp«;ts of the Uve-stock indnstry. 

Expokt. — From 18S6 to 1914, the number of horses exported was 
358 270 and. during the period 1905-1914, the annual export figures to the 
neighbouring South American Republics and South Africa, were us fol- 
lows : 


1903 ... . 

. . . JO 435 tlooo 

1910 .... 

. . , 444? horei^ 

1906 .... 

■ ■ 8574 

1911 ■ ■ ■ 

■ ■ - 5 934 

1907 ... 

• - rm 

1913 ... 

12 340 

1908 . 

. . . 5083 

1911 

13540 

r 909 • . • 

. 4 7«5 

f 9 U 

. . 15882 


Bseedinc methods. — In the Argentine it ha-s too often hapijaied 
that breeders, either out of their own conviction or for some particular 
interest, have followed completely opposite methods, some being imratn.se 
enthusiasts for Er.glish thoroughbreds, others for the Hackney, the .\tiglo- 
Notman, the Yorkshire Coach, etc. The result is a continual changing 
of ideas which has inevitably led to the present state of affabs. 

The Argentine po,ssesses a consideraHe number of excellent English; 
thoranghbred.s for stud purposes ; the following stallions may be quoted 
which have either been or are still being used : Flying Tox — Di.imond 
Jubilee — Jardy — Ormonde — Pietermaritzbuig — Cyllm - War 
Star, Nor is there a lack of types for crossing,, such as VH d’Or. infor- 
tnnately, this magnificent material is devotrf entirely to the interests 
of the tnif, very popular in the cormlty. It would, hosier, have allowed 
of the formation of a magnificent collection (rf half-breds adapted to va- 
rious needs, whereas what actually exists is inconqtaruHy less import- 
ant than what might and undoubtedly will be obtained eventually. It 
view of these antecedoits, there is no room for astonisbment H, not with 
standii^ the large number of horses existing in tt* couH^. it b diflicult to 
obtain homo^neons lots of any importance. The a dmfaB i o n fa not a vti? 
satisfactory one to make and yet, in sjfije of eveiything, W have faith « 
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the fiitote of tttp Aigentine in this rtsqject and that for the fcdfowiag rea- 

sons : • ' ^ 

In 0^ to annise the energy and latent capacity of breeders a recog- 
Bs^ intern^^^^lcet is required, one sure of paying good pt^ 
and «p«Ue of affording a clear index of requirements. After the present 
world ronflagratiott this market is bound to be estabUshed, and there will 

then dnsue a rapid transformation of this branch of a^in^ proiluction. 

lu subaeqwnt articles, treating of the production of cattle and sheep in 
the Argentine, we shall be able to prove that the existence of a de^te 
and IttCfativemarket has been the direct cause of improvements occurring 
in the breeding of both these classes of animals. Even with regard to 
hofse-bree^, however, we can cite an example which affords abundant 
support of the opinioc expressed above. 

Hitherto the breeding of cart-horses has not been influenced by any 
idea of an external market but has been obliged to respond to the ever 
increasing demands of agriculture, industry and trade. 

Requirements in the shape of ordinary saddle and light draught ani- 
luals, army horses, etc., have always been relatively easy to satisfy owing to 
the large number of horses available relatively- to the limited requirements 
along these lines. On the other hand, with regard to cart-horses, it was a 
question of building up a type which absolutely did not exist tod which 
must fulfil actual, positive requirements. 

A start was thus made, first with Shires and Clydesdales, then with 
Percheions, and soon the number of pure bred and half bred animals „as 
considerable. At the present time the majority of cart-horses, in the large 
towns of the Argentine are sound Shire and Clyilesdale crosses, heavy 
animals showing the characteristics of these English breeds. 

TTie turn of the Percherons has come relatively recently and already 
their success has surpassed that of the Oydesdalk. The Percherou, in 
fact, is the real farm-horse which was wanted. It is the post-horse type 
which gives the best results : ample in stature and girth, hardy, stroi^, 
hardworking, it is adapt&l equally weU both to tbe slow work of 
ploughing and to more rapid carting work, etc. If necessary, it goes 
well between the shafts of a country conveyance. It has been remarked, 
besides, that the offspring of crosses between these Percherons and good 
narive mares of suffidtot stature and muscle often gave excellent all-round 
aniraaLs, in great favour in the country and also for artillery-. 

At the exhibitions of the " Sociedad Rural .Argentina " and also at 
provincial shows, one can often admire a really striking collection of these 
heavy animals. On the other hand, Boulonnais and Pelgian horses have 
sot yet found a favourable environment, and the same may be said of the 
Suffolk Punch. 


FKBJINO. — Horse-breeding in the Argentine is characterised by 
the systan iff free pasturage. With the exception of valuable pedigree 
.luimals, rested in rafriiMr and of horses employed in the laige urten cen- 
tres, an hones live eimtinuously in the open, ex]>osed to the inclemencies of 
the weather tad the v^ario of the seasons. The horses of the first cate- 
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TAm 11. - Pricts (m paper pesot) of stud atiimb Slid at the exhibition 
of the " Sociedad Rural Argeutina ” *» 1916 . 



till 


> aninais 

Prims 






Kid 

MiaJsnau 

MwwitWHlW 

Averai 








— 

Andw 

. 8 ' 

i stallions 

7 

2 

1 200 pe$os 

X 500 pesos 

' 350 t 



^ Mares 

I 

— 

— 

— 


Ragibh Thortwgbbrcd lo 

1 Stallions 

9 

• 

500 

500 

JOO 



1 Marcs 

I 

* 

600 

600 

600 

HtiDter 

5 

Stallkms 

5 

3 

850 

900 

833 

Polo I’ooy .... 

■ sj 

1 Stallions 

4 

2 

400 

I 100 

750 


* Mares 

1 

I 

400 

400 

400 

CrioUa 

. 6 

Stallious 

5 

I 

600 

600 

600 

Hacknev 


1 Stallions 

28 

'4 

400 

I 400 

759 


’ Marcs 

7 

1 

400 

400 

400 

Hftckney Pooy. . . . 

6 j 

, Staliioos 

4 

2 

450 

Soo 

625 

1 

' Malts 

2 

— 

— 

_ 

— 

Yorkshire 

8 j 

, Stallions 

6 

5 

600 

1 400 

890 



' Mores 

2 

1 




.^gkHNormao . . . . 


Stallions 

1 

I 

1 050 

I 050 

I 050 


/ 

' Marcs 

1 

— 

— 

— 


American trotter. . . 

■ 


1 

_ 


— 



Percberoo 

6^1 

Htaiiioos 

5 « 

43 

350 

7 000 

1 5.i» 


Mores 

It 

1 

300 

300 

300 

Bculoanftis 

18 [ 

SlaUioss 

13 

4 

1 600 

2 CH »0 

1 750 


1 

Marcs 

5 

— 

— 

— 


Breton 

3 

Stallions 

3 

__ 

— 




Suffolk 

8 \ 

Stallions 

5 

2 

1 100 

1 3 f"> 

2 200 


1 

Marts 

3 

— 

“ 

— 

- 

Gvflesdaie 

33 i 

StalUons 

3 i 

«3 

450 

2000 

998 


Mitres 

3 ’ 

— 

— 

— 

— 

Shire 

“i 

StoHlons 

*7 

<3 

900 

6500 

1973 


Mares 

5 

< 

450 

450 

4.30 


goiy art given various rations, almost always including; hay -maize or 
oats — bran, etc., but the overwhelming majority live exclusively on natural 
pastor^ or Incente. Notwithstanding this free kind of life and feeding, 
the animals usually remain in good condition and work well, especially 
where the pasios (pastures) arc rich and of the tieriws (tender) type or in 
the alfaljares (lucerne fields) zone. Speaking from our own ei^ierience, wc 
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ay say that good Perchoron crosses, employed throughout the year oir 
oughic^ work, seeding, harvesting and catting grain, etc., and fed exclu- 
,'e!y on the lucerne from potreroi (enclosures) in which they are shut after 
jrk, keep in excellent condition and work hard and well. 

CakS- — In the pampa horses go unshod, as stones or any other similar 
jstacles ate coir,plete1y absent, and the hoof wears down very slowly 
id does not split The grooming leaves a fair amount to be d^red, 
eqiiently the only attention giver is to put the stallion with a certain 
miber of mares .at rutting time. An almost universal character among 
rgentine horses is their extreme docility once they have been broken 
and trained to work. 

Encouraceuent. — Apart from the priaes oSered at race-meetings 
id country exhibitions, and a certain number of purchases made by the 
jcley Club for armv purposes, there are no other forms of encourage- 
icut worth mentioning. 

\'ALUE OF Horses. — As stated above, in normal times prices have 
;ver been very good, and consequently many breeders, especially those 
iterestefl in light-draught and saddle horses, have preferred to relinquish 
jrsrt and devote themselves to fattening cattle. 

Table II shojvs, in paper pesos (i) the price of the breeding animals 
)ld at the exhibition of the " Soc-iedad Rural Argentina ” in 1916. 

.As regards the value of the common type of horses e.vported of recent 
ears, this may be estimated as varying around 200 peS 'S per bead. 


(£i.l 


(I) 1 paper peso of the Arsentiac Republic rs is. .rf. 
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517 - Agiiealton and Stoak BtMdii^ In Unignay. - Kcpottnoived from Dr. I'Kugn 
Jmi Roviba, Vmaoayaxi DcJcRste to tlic lutematkaal Institute of Agrlcttlturc .cvtraci 
frotn a Report by Ibe enitlneeT Soaum S. RODuacn). 

CtiHAlE. — The average annual temperature is 16.5“ C, and tie 
minimum temperature is rarely as low as — 1“ or — 2*. Sww is un- 
known throughout the country, so that ailtivation and grazing can contin- 
ue during the whole year. The average temperatures for the different 
seasons and months are; — summer 23.94® C (December 21,09?. J-inam’ 
22.82®, February 22.oi«) ; autumn 16.38® C (March 20.52®, April l 5 .i?, 
May 12.48®) : winter io.i8« C (June 9.78®, July 9.9?, August 10.87®) f ^P™1 
15.17® C (^tember 12.28®, October 14.^. November 18.53?). 

The rains are a little more frequent in autumn and distributed f.dil] 
evenly amorist the other three seasons. The annual fall is nonrallt 
896 mm., disttibuted as follows; summer 211.5mm. (December 77.2 mm.; 
January 87.6 mm. ; Febiuary 46.7 mm.) ; autumn 254.2 mm. (March 102.5 
mm. ; Aprd 85.1 mm. ; May 66.6 qjm.) ; winter 229.8 mm. (June 66.8 mni. 
July 82.5 mm. ; Ai^st 80.3 mm.) ; spring 200.7 mm. (September 63.4 mm.; 
October 73.9 mm. ; November 63.4 mm.). The number of rainy days is, 
on the average, 60 a year. The amount of rain which falls at a time is 
fairly regular, and exceeds 20 mm. in , 12 cases only. 

The average annual number of cloudy days is 52 %, and the avera^ 
for the four seasons is : — 47 ®4 in summer, 51 % in autumn. 59 % “ 
winter and 52 ®/„ in spring. 

There are 32 windy days annually, when the velocit}' ofthewindvarie 
from 25 to 37 nules an hour, and 6 days on which the velodty exceeds 3; 
miles an hour. There are very stroi* winds fa every season, especiallj 
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BiOes att hotir in Bamner; 6,083 miles 

„ w h , 6.H2 iifa iC S X” 

■»;, f™. a. » ” sxts r“ ZZT^'Z, 

5'«sts”sr.i^£sfr,r ■-,r"”™ 

rf silicons lo^, slightly huiniferous, rich in organic substai^ an”^’ 
teh, poor “ IJ™ and phosphoric acid. They are usually extremely fe- 
hle soils. The Mowing analysis gives some idea of their compJtion 


Physical 

duiilysia 


Chemical 

.iniUy'sis 


I 


-Analysis of a SamiUe of Soil from Uruguay. 


Coaiae saiui 

Fine aawl 

Clay 

Organic matter 

Nitrogen . . 

Total pbuspboric a- hl . . . 
Aasimilable phosphoric aciil 

TJme 

Total pcjiaah 

Aasiinibblc pouish 

Magnesia 


^ Sob-mU 

805.8*4, 

tM? 117.7 

97-6 66.4 

• 7.6 10. 1 

• H*/oo o.rn*/^ 

0.462 0,151 

0.0258 0.0:83 

8 - 5*6 il-JSS 

10.050 Il.71(i 

0.491 0,389 

• -"8o o.;<jo 


Irrigation. - The land is irrigated by a great hvdrographic svstem 
fhnse prmapal arteries are 16 rivers, into which flow numerous tributa-' 
les, which, in their turn, are fed by many secondary streams. By its com- 
' exit Y, this network forms an admirable irrigation S5'5tem naturally com- 
osed of 500 water-courses and amply sufficient for the agricultural require- 
rats of the country. Many farms are also supplied with pumping n-.a- 
miK's worked by wind by which their cisterns and resen-oirs mav be filled, 
nis precaution is necessary because, during a period of drought, it some- 
imes, though rarely, happens that the water courses fall considerablv, or 
re even completely dried up. 

Wan VEGKTATio.V. -- This is distinguished by the lack of large 
■ees on the low mountains, on the slopes of the hills and in the valleys. 

'■ I'lspiBa de la exut " (Coflrfui cr»cuKa|, ” coronilla " (Scu/i# " moUe " (Da- 

•« ’ItptMtiu), arm arumgst Ok roclo togrther wiUi: myrtles, " caneMa " (.W)tsiik sp.), 
“omlaa de torn" (/Mm rkimU/olui), "tila" (Crflsj rahjaad "-romerUlo" [H/itroilut- 
"•s ffrunietdtt). wbich are mmtlv oniv shrubs. 
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A styrax (Siyrax Uptosnm), many tupborbla of lift geacia Crotot: tad S^tiania, and 
many oUof bwhy spedet with tmall, c<^c«ow leaves, give tiu: vtgetalioa of ll»e raountaia 
^fcntnK ti tite Ifioas, Cmo l.argo aad TscuarembO departauaits a very diaracteristic ap- 
pesiaace. 

^hc most conunoa plant of the seady shores of the Atlantic, cootlaually swept by winds 
from the south, is Coiletia fran'tftn. The abo\’e*meuttoaed shrubs grow amongst the Rneia 
and granite of the hill sides. In all other soUs there is an abundant growth of herhaccDus 
{dants — I^eguaunosne, Cooipositae, Ml^tae, small Graminactae. The vegetation chui^ies 
down by the water-conrses, where the trees and bushes are always finer and more vigournus. 

The Myrtac^e family is represented by more than lo specks beloi^ng to diiicrcDt 
genera, which are usually found near running water. The most Important of thes<.', and 
those which re<}mre most water are; — **sarandl bianco" [Phyllanthus Stllovianus 
P^tiiipkoidis) i “sarandi Colorado" {CepfutUnthus Saraarfr); "mata ajo" {£.tfeuM« SWMu); 
*' seibo ” Crista-^aiit), which forms forests along some of the rivers. 

Ihe other most common plants, in ortkr of imjiortanct, arc: “laurel Wanco" 

Mviilotia), “cortmilla” (Stitfia 6u«i/ofiVi); “sombra di toro" (lodinA rhombifolia), “Wan- 
quiUos’* {Sebastiana au^ustifoha and 5 . strraia}, “ArboJ de la lechc" (Sapinm attcuparium 
Ftcofcma bi’landulosa), *‘paIo amarillo*’ {/f/rAvii glautnceits}, “timbo", ''ranui mi.ra " 
(Carrra corymbosa], an acada calleii “aroma” or “espinillo” {Atatta adtnorarpa ,l 
Fartusiana), “ saoce del pais ” (Salt.r WtimWiffiana), “ caneWn ” (.'/vfsmr sp), '* hipur ii " 
(fVos/is^dd sp) ; these two latter reach gi^tic dimensions. 

The natnnU forests, composed of native varieties only, are thick and vigourous, and trow 
along the banks of the large and small strrams. In spite of its many varieltesof trets, I'ru- 
guay has no real forests suitable for working. The area occupied by natural forests is 
1 071 172 aaes, and by forests which arc oiltlsatcd and worked, 8S 371 acres. 


Economic anb Legai, Coxditio.vs of Landed Pkoperty. - The 
Govenuneirt has sold some estates, but, as a nJe, it does not sell trans- 
ferable property to private individuals at the present time. This regula- 
tion wili hold ^ the national cadaster is brought to an end. 

The mortgage Bank of Urognay (" Banco hipotecario del Untguay ") 
gives great families for the purchase of land to be used for agricultural 
and breedii^ purposes. It lends (up to of the appraised value of the 
landed property) on mortgages quoted at the commercial Exchange of 
Montevideo. The loans are amortizable in 30 years by monthly pay- 
ments of 6.85 pesos (i) for each I 000 pesos advanced (interest, amurtir.a- 
tion and commission) ; payment may also be made quarterly or half-yc.arly. 
The mortgages may be discharged at any time. 

For the purpose of determining their sale price or rent, the natiir^ 
pasture-lands {campo.s) are classed as either " very good **, '* normal 
or "ordinary Their sale value varies from iz to .36 pesos per acre, ac- 
cording to their nature and situation. Meadows quoted at from 12 to 18 
pesos, are of the ordinary type, not very uniform, excellent for breeding 
cattle and sheep, but little suited for fattening-up, and situated at a dis- 
tance of 112 — 931 miles from the department of Montevideo. The foUon- 
ing are the sale prices in the different departments in pesos per acre : 


0 ) I gol^ ptSQ - 45. 3d. at par. 
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irtigas 

. 12 « 14 pf&ois 

Klorcs 

32 ' 44 

[*iiiircmb 6 .... 

12 - 14 

Colonia. 

32 ' 44 



12 - I4 

korlsa 

14 ' iN 

■ffjo .... 

1(1 - 20 

NCaWt>na<Jo .... 

lb - 

tKinu y Trra. 

i6 - 20 

Salto 

14-18 

iBH 

34 ■ 40 

I'ay*unfl 4 .... 

14 - JO 

iiorida ^ 

32 • 40 

Rio Vft'rif 

JO ' 24 

tir 

32 ■ 10 




The rent of the Government natural pasture land is between 0.50 and 
80 pisos per acre : that of private pastuie, between 0.90 and 2,80 pesos 
er acre. 

The rent corresponds to the price of the grass, which is based on the 
lop, as shown in Table I. 

Table 1. — Ratio between: grass crop, price 0/ grass and rent 
oj meadows per acre, in Uruguay. 

Gnus ctoji *0,1 PHm o( pan 

tone per acre pnris pa acre peso* pe mrtric ton 


Ml' i . 

•• '7 


1 • ' , . 

1 "J 

«|.A> 



1 .!?» 

“ U' 

; V. ■ 3 V. 

1.34 

<• 3T 


I•4‘•' 

'* .3 3 

4 V, - t . 

. I.bA 

■■•31 

9-6 


0.:', 

s - s •/« ■ ■ 

1 ...f> 

.. ..s 

- •/. ■ r v, 

:.i f 


t V. - " V, • 

-'.2“ 


V. • ■ 

J.t2 


'1 • 10 

, , , ; , < S 

>f.:4 


The majority of leases are for perio<ls of from 4 to 10 years. 

In rural districts the lanil tax is 4 per thousand of the value of the 
land, excluding improvements, on property on which the annual income 
does not exceed 2 $uO pesos, in those cases in which the owner po.s'esses 
an other estate. In all other cases it is (.5 per thousand. In urban and 
'uburban districts the tax is per thousand on the total value of the 
.tpiund and the improvements, 

Accoiding to the 1911 census, I’ruguav had, at that time, a popula- 
tion of I 177 560 inhabitants {of which *,'» "cre of foreign nationality), 
that is to say 1.7 per Stjuare mile. This is a larger popnlation than that 
of most of the South .American States. The census showed that there were 
15534 owners of agriailtural estates, ii 924 farmers and 3950 small farm- 
rts. There were 56 560 rural estates, of which 14 873 were stock farms, 
■i 944 purely agricultural and 15 473 mixed. 
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Aptfogt CMi of labour. 

;) " Ciipixtices ”, or foremen on slock latw: io to 10 f>rso$ a month, Umni 

•} “Peores” (day htboureis) not itermanent : 0.75 to i.^o ^<si>s a day ; 2 /’i's,ca, 
if they have their own horse. 

3) Mechanics: from 1.50 to 2 a ilay. 

4) Mechanics for mechanical cultivatimi: 50 to 60 /'«os a month, and boanl. 

5) During sheep-shtamng, when much labour is recjuiretl, 0.03 too.nn peyo jx i s[, 
sheareil is pjud, according to whether shearing is <lone by machine or hiind. 

Crops. - About > 500 000 acres ate under cultivation, and .1!, 
I 650 000 acies of this area are under wheat and maize. The e((nii| 
produces sufficient cereals and oil seeds for its own consumption, and i 
ports wheat, maize (grain and floiu), flax, lucerne, etc., to the annual vid 
of from 3 to 5 million gold pesos. 

Agriculture is carried out on an extensive scale, with little prepai 
tory work, no mamire and no irrigation. It was only in 1915, tbank. 
the initiative of the State and of the Central Railway Company, that ■ 
lected wheat seed was first distributed t<- the farmers, gieat faciliti.,.] 
payment being olIere<l. Tliis has raiseil the ])ro(luction by from h la 
per acre (general average for the whole country) to 9 to 10 cwt. pci ic 
In considering these figures it must not be forgMtten that, in Uiiigii, 
sowing is very thin, about 53 lbs. of seed being use<l per acre. 

Table II gives d.ata for the year 1913-1914. 


T.tULK II. — Principal crops of Urugnay in the Year 1913-191 1. 


•»».. Crop olS-a, 

per fH.TF 

acres tuns toai pesDS 


''■heal 901-153 23420 ‘ 157696 9,S> 

, 692484 3882 >78563 8.24 

128232 2572 24065 8,9f 

Oats 97-143 2490 2642S — 

>4048 325 3528 

Phaiaru lawafiVutis. ... 5 957 952 j 263 — 

Rye 452 x3 J16 — 


The cultivation of forage crops lias made rapid progres.s. The le 
census showed them to Ix" grown over 312 166 acres; in 191^ this .ic 
had doubled. The forage crops most cultivated are oats and lun r;: 
Oats are the mo.st common, and are also u.sed as pasture. They 1 
sown in the first months of the year and grazed between mid- April a 
mid-September, if a grain crop is desired as well, or, when this is no- t 
case, up to mid-October. During the 5 nio: ths, grazing oats prc»i'.) 
about 127 cwt. of fodder ])er acre. .A field of oats lasts from 2 to 
years. 
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The yield of lucerne is from 2 to 0 tons per acre. It is cut from 
to 5 times a year, and the field lasts between 5 and 20 years. 

On the basis of quality, nuliiral meadows and pasture grounds (" cam- 
os ”) are divided into " very good '* or *' choice “ good ", “ regular ", 
n tlie meadows of the first grouj) an animal of from 8 to 12 cwt. may ea- 
jy be fattened on. l y^oi 2 acres, in those of the 2nd. group on 2 to 
acres, and, in the 3rd, on 3 to 4 acres. In the 3rd group fattening is 
fitlier very easy nor very economical. 

The food value of the natural meadows and pasture land is such that 
n animal of 8 cwt. may be kept on a daily ration of from 44 to 50 lbs. 
tid fattened on a ration of 99 to no lbs. The tender grass (« p.astos tier- 
»") of Uruguay contains on an average; 1.7% of albuminoid, 0.6% 
fat, with thestarch value ri.i. This starch v.aluc equals that of lucerne 
1(1 of oats (hay). 

Taking into consideration their high food value, good yield and the 
iiiled water content of their products, the meadows ot Uruguay an- 
ilremely well suited to the prtKluction of h.ay, indeed the yield is very high , 
jto 70 % the weight of the gr.i5S. The spring ait gives 12 to 32 cwt. 
■t acre, the autumn cut a little less. Table III gives data conoerninj 
. best fodder ]iUmts of Uruguay. 

r.Mii.i; III. — YifU jiitl cumpoMun of the principal fodder crops 
“I I’rugoay. 


per acr« Co&ipctitioa [prt c^t) 




Commoa aitme 

Omaa 

(CWU.) 

Hay 

(cwls.) 

AlbU' 

miacdd 

Fat 

Fibre 

Xitro- 

gen-fTee 

extract 

(hiior . , . 


tituolfay 

t (’3 

47 

8.50 

a..52 

21.77 

29.51 

t.’.iiw ptiitennf . 


limot hy 

y 9 


1.82 

O.50 

12,10 

13-20 

slcmyratii 


(LicUlo ogloQUTado 

100 

47 

319 

0 97 

6.17 

11.47 

. priifimns . 


(k-StUCll 

ISO 

44 

3-92 

0.91 

16.24 

7-t4 



po. to ilusi6a 

134 

39 

— 

— 

— 

— 

’• hum prati-nw 


trtbol uionidt* 

80 

20 

^.(•2 

0.71 

4.00 

8 .f 3 

ip.m 


» biHnai 

75 

<9 

2.63 

I 20 

1.92 

4-74 

, h .bndum . . - 


« hlbritio 

94 

29 

3-37 

0.75 

4 43 

10.55 

- (Mrrn iijliium 


ray Riass 

jOS 

<>3 

7-31 

2.00 

18,05 

17-15 

-, : tr'IIM.' .... 


ray grass 

^13 


7.02 

2.02 


27,10 

, . . 


pea 

ICK> 

32 

2.69 

'•.40 

14.10 

9.00 

h:ujn viiil.ti i-UM . 


fl<>r moradit 


— 

— • 

— 

— 

— 

mu\ umoloidts 


ct-UulilLi 

246 

— 

— 

— 

— 

— 


.Siigur heel, grown for a sugar-factory, is cultiv.ated on S 648 acres. 

In iglb TohnCiO was cultivated over an area of 2503 acres .and yield- 
i 272 cwt. of dry leaves. 

.■\ccording to the 190S census, fruit grtneing occupies more than 74 133 
iTcs, and the production exceeds 196 cwt. of fruit. Plums .are grown to 
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a veiy large extent (over 2 million trees in bearing). They do well i® jj 
districts, and the trees bear when 3 years old. Oranges do well in y,, 
southern part of the country, the best are those of Salto, Cerro Largo, etc 
The olive tree has only been introduced of late years. Pears, apples, apricots 
cherries and the majority of the fruit trees of the temperate zone do wd 
and bear abundantly throughout Uruguay. 

Viiu-gromng has greatly developed. In 1912 there were 2 067 riae 
yards covering an area of 14 826 acres, with more than 20 million plant 
bearing fruit. In 1911, 34S3 tons of grapes yielding 2 482 600 gallons 0 
wine were gathered. 

Animal Production. — lyaws have been passed to protect cattl 
from the importation of contagious diseases, and to prevent the spread 0 
infection within the country. The chief diseases calling for sanitary contio 
(isolation of stables, obligatory vaccination, etc.) are : — symptomatic an 
thrax and tuberculosis of all animals; “tristeza" or cattle piroplasmosis 
sheep scab, aphtous fever of cattle, sheep and pigs. 

In a normal year the average mortality from all causes is 4 % foi 
cattle, 2 to 3 % for sheep, taking 4 years as the average length of life. 

The cattle graze over a large area and the best natural pastures ars 
used. These are composed essentially of Graminaceae, Leguminosac and 
Chenopodiaccae, and divided into “ pastos duros ” (rough grass), suitable 
for nourishment only, and “ pastos tiemos ’’ (tender grass), suitable fm 
fattening. 

On many farms where sheep and cattle are bred, lucerne and oat 
fields are used throughout the year for feeding cattle kept in stables eithti 
permanently or oijly during part of the year. Other farms use the oat- 
fields for the winter feeding of young cattle. In this case they are kept in 
the fields from April to the end of Octolier. By this method it .is easil.v 
possible to fatten i animal per acre, and 2.5 to 3 sets of animals are thiu 
fattened per annum. 

Breeding animals kept in the stables throughout the year are fed oat', 
lucerne (fresh and as hay), maize, linseed cake, etc. As a rule, a calf le- 
tween 6 and 8 months receives, besides fresh lucerne and lucerne hay each 
evening, a complementary ration of from 6 (-4 to 8 */, lbs., which iucn-i.'e' 
as the calf grows older, till, at 2 years, it receives 17 to 22 lbs. fed is 
3 different lots. The following mixture is frequently used ; 8 p.irt' Ij\ 
weight of oats ff- 3 parts of maize + 2 ol bran + > of liusced 

The following breerls are reared in Uruguay : 

I, — Ko&ses: English purc-breds, Morgan, Criolla, Boulonnals, Cljdeadalf, Tnikfhiiea 
Hackney. Their total number is 600000 

II. — Caitlb: {] — Hcrefor«ls, which repn,«ot */| «11 the cnlUc, Sh'fi 

boms, Polled-Angus. The "tTiollo” breetl, descenJetl from the Spanish race, haa bwu in 
proved by crossing with these 3 races, and the majority of the cattle are dest'euduntsof 
crossings with fixed characteristics. The 1908 census shnwe*! n total of 8 200 ww caitlc ' 
which */( were beef cattle. 

3) Dairy CatlU: As yet there is no dairy breed well adapted to the surroumlim'b 
showing decided advantages over the other breeds. The following pure breed! have been kepi 
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purposci ; Dutch, Nonn^n, Pl<mish, Schvvttx, JtfBcy. Many farms specialise in 
breediflfi of improved cattle with a vie^* to the production of milk, which is thdr chief 
j^lry (i>. According to the 1908 census the total number of dairy cattle of that date was 
j65 854. divided as follows: — 10 775 pure breds, 269 103 progeny of various crosses, 205 385 
'criollas 60 59 * non*8pedfied. The ctusus now being taken shows these numbers to have 
jicreased greatly, 

III : bHBEP : Tl^r total number is 27 million, 'fhe breeds which are most freciuently 
ottnd and which have proved to be the best are:— >feriuo, Itimbouillct, l,incoIn, Romney 
jarsb. "The Hampshire and Shropshire breeds have been introduce<l recently. 

IV. : PI 03 : RerksUire, Large RLack, Poland China, Miih'lc White Yorkshire. Their toUl 
lumber Is 200 otut. 

Cattle attain their full strength at -I ~ 5 years, in the case of im- 
iroved stock, and at 7 — 7 V* years in the case of “ criollas Table IV 
hows the average weight of animals from 3 to 5 years old. 

Taui.E I\'. — A vtruge weight oj collie from i to ^ years of age. 



at i years 

St 4 years 

st 5 yean 


It*. 

lbs 

ii*r 

Hereford oxen 

. . 8S0 

1144-1210 

1232-1259 

Sborlhom oxen ... 

10!2-I(*50 

1166-1232 

1232-1276 

923-964 

Cows 

814 

880 

Bulls 

IO34-IIOO 


1166-1320 


The average annual number of births among cows kept on good natu- 
rd pasture land is 80 %, on pasture of inferior quality, from (15 to 70 %. 

The average prices of good breeding cattle are : — o.yen, 35 to qo 
fesos, bulls 30 to 35 pesos, cows 28 to 32 pesos, calves 8 to 10 pesos. 

The average prices of animals put to grass for fattening are : — oxen 
5391 pesos, bulls 51.20 pesos, cows 38.68 pesos, calves 16.77 P^^os. These 
prices decrease during the mouths when grazing is at its maxiniuin and 
increase (luring those when it is at its minimum. Grazing is most general 
in March, and diminishes continuously till July and August, when it 
iiicrea,ses again till December. 

siS - The PurUieitlon of Rain Water (or Human Consumption. — see No sSz of Uiu 

/fuJMtn, 

$19 - Counes of PneUcal Agricultural EnglDoeriog in Italy aod France. — i. Tosc.>lso, 

l>ABro, Course of pmctkul ;tgrU-uUand euginteiing io Sicily, in // ColMYrt/iifc. Year 63^ 
No. 12. pp. 3‘j 4*395. CasaJe >fonferr\to, April 30,1 01 r. — II. School for drivers of agri- 
cuUural machines, in f-c Prorres .ItiriWc cl I'l.'irofc. Year 31. Vol. 67, No. 8. p. 180. 
Montpellier, iVbninr)' 25. 1017. 

I. Courses oj practical agriciillural engineering in Sicily. — Thanks 
to the initiative of an inter-provincial meeting of the Agricultural Com- 


(I) S« also, in fl, 19161 pp. 6,'7-6»5. the Reporr by Ut Aaroao .Abello; Dairy*»j 
rrajua)*. 
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missions held at Catania in February, X917, under the patronage »[ th 
Department of Agriculture, courses for instruction in agricultural eiigineeria 
were instituted, and are about to be inaugnr.ated. Tliey are siipporte 
by funds supplied by the provincial Government departments ain! I; 
the Chambers of Commerce of the Sicilian provinces, ns well as by a sub, 
sidy from the Department of Agriculture. 

There will be two courses in the provinces of Catania and Ciiltuiij. 
setta, one at the Royal Oenological School of Catania, the other at tlu 
Agricultural School of Caltagirone, Another course will be held at p.. 
lermo, Girgenti and Trapani, a 4th. at SyTaaise at the Royal St,itii)u[oi 
Agricultural Machinery annexed to the “Cantina speriment.ale ’’ (Oui,,. 
logical Experiment Station) of Ncto. and a 5tli. at Messina. 

Each course will last about a month, and the pupils will be clinv,,,- 
from amongst farmers and mechanics. The instruction will be, abu-, 
all, practical and will include 6 to 8 hours a day of practical work liii th, 
use and general trainagement of agricultural machines and motors, niitli 
ods of taking them down and as.sembling them, repair.s. There are nnh 
2 hours of oral instruction on agricultural machines, motors iiii'l nijiter- il 
used in the construction of machines, fuels and liibric.aiits, etc, ,\’ ! I., 
end of the course a certific.ite will be given to those who have .shewn ;ti 
required standard of ehiciency. 

So many applications have been rcccivcii that it will probably l„ 
necessary to repeat the course. 

II.— School for driven o! a^rkitU'iritl mmhinci in trance. A-peii:, 
residential school for drivers of .igricultur.il macliincs, called the "i) . 
me! Pujos Institute ", has just bex-n founded at Noisy-le-Grand (Si iu, 
ct-Oise). The aim of the Institute is to train spwiali.sts in flic nc 
and repair of agricultural machines, particularly motors. It will 'Is 
be userl for e.xperimcntal and demonstration purimses and will ,uiavr 
enquiries concerning mechanical culticMtion. etc. 

jao ~ School for Farmers at the Royal Colonial Garden ol Palermo. — iioa/r, t :: 

di ''fKifi <<i lni'!t>nii:t-'nti del K'. f ol’ nuU dt Pohrui--, il. IH, 1 ' 

pp. 3','. Palermo, 

The aim of tliis new school for farmers slirtwl al the Rfiyal Ci'l"'ii,i! 
Garden of Palemio. is to train the Sicilian peasant in agricultural lUk'th"’!' 
so that be may be capable of acting on his own initiative. Iiistructinii i' 
almost entirely practical, and the syllabus rcstricte<l, so that it iiuiy hi 
well developed and thorougWy as.similsited. 

The lectures are public and attended by those farmers who arc ir.' :• 
ested in the subjects treated. The Pepartment of AgricuHiire makes x:.':’** 
to peasants living at a distance to enable them to attend the school, 
There are 6 hours a week of theoretical iti.structiou, of which c. 
devoted to colonial agriculture, 2 to various subject? and i tothegea. : .l 
knowdedge of natural bodies an<l phenomena. The rest of the time is sik 
in the garden, where the theories taught in the lectures are aT)])licd pr.iuli 
calJy under the supervision of the head and technical staff of the Gar'h 11 
The general lines of instruction are given below : - 
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j| Vajuous subjects. 

The euetaieft of health: elements of htunan and dMo^tic hyeiene, preventive and 
meflfures. 

Outlines of the mt^t iinpf>rUint diseoverits. 

outlines of geography bearing on the principal JCuropcan eniignitum tracks. 

Iialy an<l her colonies ; Ihclr agricultnral proilucts. 

Thu State ami civil institutions. The citizen and liis prind()al rights and iluties Emi- 
and Its laws.- 

GENE&.SL KNOWLEDGE OF H.tTUBAl, hODlKS AND WIENOMF.SA. 

Air, ssalcT, the earth, light and beat. 

Tlmts and animals. The nourishment and life of plants, their propigalion. 

5 ) Colonial acricultubf. 


CROPS AND CULTIVATION. 

j.i A Stndy ot Climatic Conditions In Maryland (United States) as Related to 

the Growth Ol the Soy-Bean. — McI.KAK. I c.ruvn, T., in Pkyiuthiical Umanka, 

V'<| N'o, 4, pp. j( jig. Ihiltiniorc*, February i<n; 

series of exixiriinental researchers undertaken for the purpose of de- 
'iniiining the quantitative relations l)etwern cliniatio cfmditions and the 
piiwth of plants, the plant (in this case soy bean) iK-ing regarded as a kind 

iuttgrating and recording instminent, the retiding ol which is zero at 
[ill- beginning of ( ach observation jK-riod. 

In order to have the plants of all tests neatly alike at the Ix-ginning 
i lach [a'riod, the obsen-ations were confined to the first q weeks after 
'rnnin.ation. A new observtition ]a-riod began ai'proximately every ’ 
wvks, so tliat the different iwriods overIap])ed. The seeds were planted 
n plungcel jiots, all containing the same soil, and the pots were fnrnish'-.d 
»itli anto-irrigators. to maintain tlie soil moistuic constant. Theinfiuence 
'! T.tinfall w.as thus rcmo\-ed from the main consideration : temiKTatute. 
■va];oration and snn.ehine being, therefore, the climatic conditions with 
ihiili the study chiefly de'als. 

The z stations chosen were Oakland (in the nioimtains of west Mary- 
mil' and Easton (on the eastern shore of Ches.apc.tke Ray). The difference 
xtween the z tytas of climate were, .as will be seen bateT, clearly shown by 
he growth of the plants. 

The s))ecies emploved were Glvcint- hisfiida Maximov — Tbri.i luba /.. 
1: Mays /... and Trilicum sativum L. Only the rreults obtained with 
.'.iinz hispida (soy-lx>an) .are dealt with in the p.aper analysed. 

It appeals that temperature mas clearly the limiting condition for 
.^iwvth. the effect of moisture, though constant .and certain, was much 
iss noticeable. 

The following is a summary of the most imiiortant results of the 
qeriments. 

l) During the whole growing period (i. e. throughout the year except 
ihtn there were frosts) the general conditions were more fa\Tiurable to 
ill grow 111 of the soy-la'an at Iwaston than at Oakland. This is showai by 
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all the data concerning — leaf surface — length of stem — dry weigiij 
of tops. Thus for the first 2 weeks of growth from seed, the average diji^ 
growth increment in terms of leaf-product (the mean of the products oli. 
tained by multiplying the length of each leaf by the breadth) was 1.2 fo, 
the Easton season and 0.9 for the Oakland season. On the other hand 
the growing season was 171 dap at Easton and only 103 dap at Oakl.and 
By multiplying each of these two values by the average daily increast 
in leaf product, the numbeis t^presenting the growth posability of soya 
at the 2 Stations in question are obtained, namely : 171 x 1.2 =- 205 ; 
at Easton : 103 x 0.9 = 92.7 at Oakland. The proportion between this 
two numbers is as 2.21 : l.oo, which shows that the coastal climate is nion 
favour, able to plant growth than the mountain climate. 

2) The relation between: stem height, leaf surface and dry weight 
on the one hand, and the climatic factors on the other, varied grearly ac- 
cording to the culture period. The rates of growth in terms of leaf sur- 
face and in terms of dry weight varied in a similar manner with the same 
kind of variations in external conditions, while the growth rates nieesiircd 
in terms of stem elongation varied in another way: thus, it was gentrallv 
more rapid during the rst. than during the 2nd, fortnight, while the incrcas 
in leaf area and in dry weight was more rapid during the 2nd. fortnight, 

3) Temperature is certainly the chief factor, and the temixT.iturt 
curve is similar to the growth curve. The, growth conditions of the sny- 
bean arc very different at the two srations in question. The groninj 
season was terininaterl by a killing frost earlier at Oakland than at East- 
on. Xeverthless. the 2 wivk’s |)erio<l la-fore autumn frost at Oak], and 
exhibited a higher lemiH-ratuie raalue and higher growth rates th.an at 
Easton. In the mild clim.ate of the shores of ChesajH-ake Bay witliit' 
small daily range of temireratnre, the frostless season is apt to lie prolongt-tl 
until the growth of many plants is much reduced, or entirely chick«l, hy 
low temperature. In the mountain climate of Maryland, howevi-r, wiili 
its large daily range of temi)er.ature and high noctiirnnl radiation, tin 
frosts occur earlier in the season, while the day temperatures ami ilii- 
growth nates of many plants are still high. Tliis occasions the almost sinl 
den intern\i)tion in ain-e which is obsen-ed at Oakland when 3utui!i!i 
sets in. 

4) The mean rate of leaf enlargement (as measured by the Iciif pro- 
duct) and also the mean rate of inae.ase in dry weight, followed seasmuJ 
matches that showed a secondary' influence of the moisture conditions oi 
the surroundings, as well as the primary one exerted by tem(>erature. Thi 
influence of the general moisture conditions of the surroundings (nieasum 
in terms of the ratio of rainfall to evaporation) was most clearly shr>'v:. 
when the daily mean temperature was high (18.8° — 24,4“ C.), particnbrly 
during the 2nd. fortnight ; during the ist, fortnight, on the contrary, the sov- 
bean plants were more smareptible to the influence of the tem|)crature 
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ji3 - Tlw Rssction BstwMn Dlliits Acids cud tlis Phosphonu Compounds of the 

Soil - Russeu., E. J.. and Prescott, j. a.. In The Jourml of AmcuUural Smkc 

Vol. VIII, PMt, I. pp. 6J-IIO 4- 5 lig, CamtJridge, 1416. 

Few reasons are more important to the soil chemist than that involv- 
ed in the action of dilute acids on the phosphorus compounds of the soil, 
but omng to its complex nature, little has been definitely ascertained 
about it. 

The writers examine the literature dealing with this subject and state 
that it is iraccurate to regard the soil as a collection of insoluble inert min- 
eral fragments admixed with small quantities of more soluble substan- 
ces. some of which arose by weathering i.r other decomposition processes. 
They found that the most convenient method of studying the question is 
to shake a definite weight of the soil (50 or 100 gr.) with a uniform volume 
(l litre) of acid at a constant temperature (130 C.) for a definite time, and 
then to estimate the amount ot phosphorus compounds in the solution. 

The results enable us to explain what happens when a soil Is shaken 
with a dilute acid in the ordinary process of soil analysis. 

The acid dissolves out such phosphorus com]>onnds as it can, and 
liiflerent acids havf: much the same effect .at equivalent concentrations. 
.Vitric, hydrochloric and citric acids give the same results , sulphuric acid 
»ives a somewhat higher result. .\ reverse action, however, sets in, 
Some ot the phosTihoric uci<l is withdrawn fron> the #olution, in s])ite of 
the presence of excess of acid. The process is an ordinary adsorption pro- 

J 

cess ami obeys the usual law rxprcsscd by the equation y = /C;P (i) : 
its extent varies with the different adds ; it is much more marked in the 
])fesence of nitric than of citric acid. The amount of phnsphoric acid 
ictually determined by the ansilysi. is. therefore, not the ti\ie amount dis- 
si.ilved, but the difference between these two wholly distinct actions, It 
is now’ obdous why the amounts of " availal.'Ie pliospboric acid ” deter- 
nmasl by extraction with (iUute acids show such great variations in diSe- 
ik-nt methoils of analysis, and so little correlation with the actual quanti- 
ties obtainable by the crop. In no ca.se do they stand for amlhing 
iiktual, but only for a dilference between a direct .action and an adsorp- 
tion which varies with the nature of the acid an<l the omiiitions of the ex- 
periment. 

So long as they are confined to the same t>*pe of soil, however, any 
of the acids investigated would have given useful results, but difficulties 
would arise directly an attempt was made to c<,>rapare dissimilar soils. 

The writers describe a diffusion method in which tiie reverse action, 
i> eliminated, and whicli, therefore, gives a true measure of the direct action, 
but until further experiments have been made, it is not possible to deter- 
mine its value for soil analysis. 

(0 K ami p .irc coiisianla under Ihe given conditions : c Ihe tx>nceiilraUon ol the 

J'hojiphoric acid In s«'luli«>n and y Ibc amount •*( subsumex adsorbcil. The con.etant K repre* 

the tenadly with which the soil keejjs the phosphoric add and p is the manner iu which 
the adsorptive carxacily of the smI Is satisfied under the conditions tjf the ex|x:rimeiit, 

(frf). 
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533 - Hm Oiddbiiii P«inr at Some Solb In Dell, Somatit. — Hommi, j. a., in fi„|. 

letin tun kd Dtii Pfo*tstation, No. 6. Hedao, January 1917. 

Gerretsen calls the number ol mg. of iodine liberated by 100 gnu 
of dry soil from a dilute solution of potassium iodide acidified with sulphur 
ic acid, the hydrogen-iodide value. From well mixed soil samples 2 grni. 
are rubbed in a mortar and washed in an Erlenmeyer flask ; 5 cc. of a 1 
solution of potassium iodide are added, also 6 drops of sulphuric 
acid (i : i). After 5 minutes the liquid is centrifuged, filtered and titrated 
with N/ioo Na,S,Oj. After determination of the moisture the value f„r 
100 gnns. dry soil can be calculated. 

By this method GerretsEn (i) could distinguish between soils in goixl 
condition and those that are poor, and insufficiently oxidised, as the soiK 
with a high an hydrogen-iodide value gave a rich crop of sugar or rice, 
and those with a low value, a small crop. 

When this method of testing irrigated soils in Java w-as tried on dn 
soils in Deli, it proved to be impracticable ; very often the hydrogen-iodide 
value was very’ high in .samples taken at a depth of one or two feet btloiv 
the surface, and very low or even nil on the surface. Moreover then 
soils with a very low or with no hydrogen-iodide value are not bad. for 
practical purposes They are black " dust-soils ” with a high percentage of 
humus : (van Byiert {2) formd 7.6 %), and the organic matter immediately 
absorbs the iodine liberated in the solution. 

The very high hydrogen-iodide value of soil .stimples taken 30 c)<i nu 
beneath the surface is caused, not by a higher degree of oxidation of the 
soil at that distance from the free air, but by the large quantity of oxi 
dised material, i. e. ferric iron. This ferric iron is not equally dividnl 
over the whole depth but partly accumulated in thin layers, strips nr 
patches, at some distance from the surface. 

From these causes, the presence of large qii,mtities of humus and the 
irregular and changeable distribution of the ferric iron, which is indwd 
the determining factor, the method breaks down when applied to non-irri 
gated soils in Deli,. 

324 - The Action of some Olygodynamic Elements on Nitrogen Fixing Bacteria. 

C., ia Le Spenmtnialt I cr-.tru lutlian^, Vcl so. Pi ]’i) g . ' . 

Moiirna, lOi?. 

'Besides the action of manganese (previously studied in I.c .SfrcAs.n 
StperimenlM .ijmriV Itatiane. Vol, 47, ]>. qji) e.xperiments have br.n 
carried out on the action of the following elements : eup]>er, hariiim. /ine 
lead, arsenic. \’ery white silicioiis sand from Tripalla (Tuscany) w i- 
used as basis, ft was washed, first with concentrateil liyilrwhloric aei l, 
then with distilled water. The sand was nu.\e<i with 2% ol pure cakiuiii 


(i) F. C. OBURBiaRN. llet oiyicercod vtfnipjjcn van den tofiem in vrrb.in(l met li'! 
uitzuren. — Mtdededini:en vanka PrwfsMion vonr de J av» S*tkchndustri<, dcfl V, bb 31 : 

33 t, 1915- 

(z) A. VAM Bylert. Ondenofk van ecnlge grond BooTlcn in DcU. — XfeJed^fUn^fn ml ' 
Lands PlanUntuin, XXI, 1897. 
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carbonate, precipitated and moistened with water to which had been 
added the necessary quantity of nutritive substances (ammonium sulphate 
and phosphate, potassium sulphate and magnesium sulphate). Py this 
method the best conditions for nitrification were obtained. 

The olygodynamic elements used were added either at the beginning 
of the experiment, at the moment of inoculation, or else after nitrifica- 
tion had set in and developed strongly. To lOO gv. of sand o.oi gr. of 
the element was added, in the series i-8 (sec the appended table) and to 
the series 9 to 16, 0.05, or even o.io gr. of the element was added. The 
fitlier conditions of the two series were identical. The e.speriments,. carried 
(Hit .at the Royal Technical Institute of Mantua, lasted about 2 years. 

Action oj some olygodynamic dementi on nitrification. 


Avrriige quantities of oitralcs found 


r 

Cotnprruiida addfii per too gt. 
of 

artiftdal sl>U 

Xuue 

alter additioo cf tbe elements 

At aoramt ..-“y 

ol moctUKic o< 

nitrogm baclem 
■Df mg. 

1.90 12,8 

■y 

None 


i.So 

13.8 


M.iuifiiui wc p«.i<.xtik- 

.'0 nil - - . 

1.65 

12.8 


rUsM 

V.* . 

i.V> 

12,8 

3 

Manu'iu'sf >iulpbnlf 

1 0 . 


12.8 

M 

iiiftn 

yi* .... 

2.20 

12.8 

4 

Copix-r fiuJi'lvitc 

It) 

O.IO 

128 

i: 

fii^m 

50' 

none 

83 

5 

liidiiiiii csirtHdialC' 

In , , 

1.60 

12.8 

13 

t'iim 

to . 

I.IO 

12,8 


/.iiK bulphalv 

n> . 

1.40 

12.8 

1 1 


«i.» . . 

. . traci< 

12.8 

' 

airbunalc 

Ill . . 

I 40 

12.8 

J V 

t-iitn 

so 

0.20 

12.8 


Ar-'C-iii' IIS .'uhvdriiW 

to 

1 05 

2.0 

1'. 

iJim 

so 

. O-4O 

0.6 

• 

too mg in tnoie ciperliucaU. 




The figr.rcs jjiven in the table represont an averajjo of at least 6 experi- 
■:i' nts The quantities of nitrates prodiicctl are calculatctl in ni^. of po- 
■ nitrate jier luo of dry artificial soil. These figures '^how that 

'hi' action of sonie of the elements varied fairly considerably according to 
wluilief they were added at the beginning of the cxperiineut or when 
niirification was alrt-ady in progress. In the first c^, the addition of 
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copper, even in small quantities, of barium, sine, lead and aisenic, tht 
latter in larger quantities only, had a marked inhibiting effect. In the 
second case, however, owing to its vigorous development, the ferment was 

unaffected e.xcept by the largest quantities of arsenic and copper. 

It should be noted that in none of the experiments did the various 
elements, even when added in the smallest quantities, have a stimulative 
or favourable effect on the development of the ferment. Mat^anese sul- 
phate was the only exception to this rule. This accounts for the preju- 
dicial action of these elements on nitrogen bacteria. 

sa; The Use of Dog’s Tooth Grass (Cyaodon Dtciyhn) for Binding Shifting 

Sands in Sicily. -- noRzt, .X., in BdUttino a Sl»di td InlottMTimi del ft. Gianiltei 

Colcmialt di Pitlermo, Vi>l. Ill, Pt. pp. 2 plal«. Palermo, 1916. 

Dog's tooth grass is a perennial found in all countries. It grows vet)' 
easily and spreads rapidly, and is, therefore, well suited for binding shift- 
ing sands, and shoidd be u.sed for this purpose much more than it is at 
present. 

The author describes its use as a binding plant in the sandy pl.iiu 
adjoining the sea between Cairo Rosocolmo and Milazto (province of Messi- 
na). Here, large stretches of ground, reclaimed from the sea each year and 
swept by strong winds, have been transformed into vineyards, orange 
groves and kitchen gardens by binding them together nitli Saccluirtim 
spontaneiim (l) and Cynodon Diictyhn. and, in some cases, with the latter 
grass alone. 

On account of its shortness dog’s tooth grass is not so good a protec- 
tion against wintl as S. sponlaneum, nevertheless, when wild it forms com- 
pact clumps which are useful in the construction of dikes, banks and 
.similar works and are more resistant ami durable than masonry. A 
description is given of a case in the Staitini district, near San Filippo .\rchi, 
where this plant was used in the construction of a dam for irrigation water 
measuring 98 ft, in length, 15ft. in height, and about 7ft. in width at the 
base. 

The priK-edure tor building constructions of this kind is as follows : - 
a large quantity of stems and rhizomes of Cyna-iim Daclylon are pulled up 
with a hoe. These are placed in a single layer about 8 to 12 inches thick 
over the site of the proposed dike The whole is then covered with earth 
S to 12 inches deep, and pressed down with the hack of the hoe or spark 
and the feet. The work is usually started in autumn so that the raiiu 
may cause a rrtpid growth of the grass. Towards the end of winter the 
process is repeated, a new layer of grass and one of earth being adderh 
This second operation helps to raise the construction, but is only indispens- 
able when the growth of the first layer of Cyiwdon is slow and incomplete. 
Such eases ,are, however, rare. 

Dog’s tooth grass shoidd not be piilleii up from soils it has fixed when 
wind and sea-water resisting tiees .md bushes (such as: Piitm pinntlir. 
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WflCfOCdf^d, TdMmfix ^dlUcu atvA T. tijricdna, Casuarina equheti- 
jilid and C. Unuijolia, Myoporum insulate, SparUum junceum) are plant- 
ed, In such cases holes should be made of sufficient depth to take fairly 
strong trees of the varieties chosen. 

Attention is drawn to the value of dog’s tooth grass as a fodder-crop, 

j 26 - Hie Rapid Increase in the Output ol Anisrlcan Potash. — Commrne Reports, xo 

45, p. 728. Washington, D. C., February 23, 1917. 

Greatly increased production of potash in the Unital States of Amer- 
ica during 1916 is reported by the United States Geological Survey, w'hich 
J.y) expressed the belief that the output for 1917 will be much greater. 
The total production of dxitash salts and potash products in the United 
States in 1916 represented about roooo short tons of pure [»tash, with a 
net value at point of shipment of at least $ 3 500 000 figured at the prevailing 
selling prices. This is ten times the value of the production reported for 
1915, but the figures submitted by many of the producers represent only 
a start made toward the end of r9i6. 

The production of pot.tsh reported to date for 1916 may be summari- 
e(l ns follows : 

.'flD<*ral 8 <'Ufi.t? 5 : Salurnl suits «»r brim's, t ^50 short Ions ; Jlonitc .ip'l siiu-jfit nnkF, in 
fiu'iing funuict diist nxrivfri«, I'^oo; total miiKiral, 5750. 

Organic sources ; Kelp, t 1 10 ; pefirJosh (mostly from lur«ltt<n*<l ash), only 23 producers 
hiring reported to date out of a list of 70 cstAblishiiienls wid to k- produdn^, ; niiRX'lla* 
neous Industrial wastes, i 750; total organic, 

Total output, short tons 

The largest output come fioni the Nebraska alkali lakes, but the 
natural saline deposits elsewhere are now just begimiing to make inspor- 
tant contributions. The figures for ijotash derived from alunite, of whicl) 
there is only one important producer, are combined with those for avail- 
able potash in cement-kiln, fluedust, greeasand, and feldspar recoveries, 
in order not to disclose figures given in confidence. These do not include 
a considerable quantity of feldspar said to have been mined and prepared 
lor possible use for the sake of the potash it contains- The production of 
potash from organic sources is about half that from mineral soi;rces. The 
recovery of potash from pearlash is an old established ind’'str>‘. 

52- Bromine Content of German Potash Salts. wiNruB*. i. v\ , in /fUicf:ri'! 

luf ««.//<■ ( Year 30, Pt. 27. PP 05-^6. .Ai-ril 3, fii;. 

As a continuation of his work on the iodine c'ontcut of St.issfurt salts (i) 
the author gives the results ot his experiments on the bromine content 
t'f the various German ijotash salts. The results are suminaiised in the 
;ip|>ended table. The method by wliicli the bromine was estimated is 
dus.ribe^l. 


(»l Scf H. I'liA. No. lift*. 
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Bromint ConUiU of various German Potash Salts. 

wt 

Svhim 

whitf, from BurbAch 

colourless, from Gross-KiiiKlen 

colourless, from Ascherftleben 

reUtlifih-yellow, from Vlenenburv 

retl > • 

white, from Uadifsen , . 


AVCTdgc 
perccatagt of 
bromine 


I tit nail ite 

rcti, from Sonilershiiusen 

colourkss, from Burbach 

reildisfa-yellow, from Burbach . . . 
IHokish-yellow, from Mecklenbur}; . 
cttouncrcial wh, from Verragi-Iiii*t. 

grey. Imm Stassfurt 

rt‘<.l « » 

rcblish, from Oross-Rhudtn 
rol. fruiu Ascherslebcn - 
grey, » • . . 

coioiiricsa, from Vlejitoburg 
>'ellowlsh I • 

reiWish * » 


Orey, from Kaalgseo 

rtil, from Alsace 

reddish » » 

HariiaU 

from Burbivch . 

from W'erragebiet 

Lan;b<tmU from the I.dne Valley 
l^i^chofiU vrom ViencnbuTK . . . 
TachyiittU from Vieucuburg . . . 


From these data it may be seen that Ccmiaa potash salts contain a 
fairly high percentage of bromine. 

jaS ' The Addition of Tar to Calcism Cyajiainide toFaeilllate Spreading :Expcii- 
ineiits made in Germany. . schmoeceb and nvcts, in .M%tieiiun.en Scr 

Landitirt.’tehuiti-(ie'>flls(f'nft, \o. 10. pp. 156-157, BerHn, March 10, loC- 

Under the aiisijiees of the Prussian Department of Agriculture exjii 
riments are carried out at the Agricultural Station at Danzig (Prussia) in 
order to find, if possible, a method to facilitate the spreading of calciina 
cyanaiuide. It was found that good restdts were obtained by mi.siag tlu‘ 
manure with 15 % coal-tar. 

The cyanamide is first mixed with the tar and then passed thruiid' 
a mincing machine. The materialtbusobtained is rather similar to super 
phosphate. It may be easily spread without powdering, a cbaracteri>tic 
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which it does not lose £ven when kept for, a long time. The addition of 
tar causes no loss of nitrogen. 

In order to determine whether the addition of tar is harmful to plants 
li-rtilised with cyanamide, pot manuring experiments were carried out 
with oats during the summer of 1915. The plants grew equally well in 
pits treated with cyanamide and tar as in those treated with pure cyana- 
luide or with ammonium sulphate, and much better than in pots without 
nitrogenous manure. As the exireriment was commenced very late the oats 
only reached the flowering stage and the yield could not be controlled. 

In April, 1916, a second experiment was begun. This was carried out 
with 10 pots divided into g equal groups treated resfiectively with the 
following manures ; ~ 


Otoup I 

N*o manure 


I'ure cakiuni cyaiuiint<le 

(if'-up \ 

Cyaiiainule + to lar 

t>r<^up ; 

C>aii:tim<lc + l.ir 

f.f.-liri s 

Xmiiiniiintu •ii'ph.itt- 


In eacli jiot were sown ro oat seeds, in 5 immediately after manuring, 
in the other 5 a fortnight later. The pots were kept in the garden 
throughout the whole experiment. 

Sprouting was noniLal in all the pots, but shortly after, the plants 
wliicli had not been manured showed less xngour. During the summer 
it was observed that, in all the plants (also in those which had not beeu 
manured) the tip of the leaf was white. Later it ascertained that this pe- 
culiarity was due neither to a parasite [Thrips] nor to the cyanamide. 
The plants matured well nevertheless and g ive the following average 
vields : — 



Grvio 

Straw 

l.itxUp I 

7 - 1 

13-0 

(iTi up : 

J--5 


hi Up ^ 

1-4 


Cr ^up .( 



(if- up s 


-4 


Nitrogenous mamuc increase'! the yield by alwut 70 "J, without there 
bfiiig any sisible diflerencc between the various kinds. It may', therefore, be 
concluded that cyanan i le had no harmful effect on the plants. 

In luig-lf), the ex]ieriment was repeated with wheat in the open. Six 
plots of 6u square yards each were used. Three of these were treated 
'vitli 3s lbs. of cyaiianude and tar, the other 3 were not manured. Pure 
c.'inamide was not tested. Tlie manure was harrowed in and the seed 
S'wn immediately after. The plots, especially those which bad been man- 
ured, all looked exceedingly well throughout the experiment. 

Two huiulri-dweight of tarred cyanamide (th.y % nitagen) increas- 
ed the grain yield by i.oq cwt. and the straw yield by 4.97 cwt. This 
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relatively small increase is not surprising as the sowing c»nditions were 
particularly bad and the soil already suflicientlj' rich in nitrogen, anil 
there is no reason to attribute it to the mixture of csranamide and tar, 

5xg - The Use o( Lead for Stimulating biowth In Plants; Hanurlag Experimegis 
in Germany. Sruisas, a., is Journai yor LandmirtukaH, Vo). 64, Ft. i mA 3, pp. 
Berlin, ipi6. 

Experiments carried out in 1914 and 1915 on the action of aqueous 
solutions of lead nitrate showed that plants grew vigoronsly when treated 
with small quantities of lead. The maximum growth was obtained with 
0.5 gr. of nitrate pet litre of nutritive solution. Not only did larger quaiiti. 
ties affect the development of the roots, but they also retarded that of tin- 
leaves. The same resnlLs were obtained in this respect with all the experi- 
mental plants : — rye, wheat. o.its, barley, maize and peas. The diffiailtv 
of spreadir^ the lead nitrate was overcome by making it into a fine powder 
and mi.xing it well with the potash salt or sodinm nitrate used as niamirt-. 

Manuring ex-periments with beets residted in a certain increase in yield of 
both roots and sugar which could lie attributed to the lead nitrate. Potatoes, 
on the other hand, proved very sensitive to the action of lead which caused 
a decrease yield of tubers and starch. 

The following table gives the resnlts of experiments mi wheat in s.aii Iv 
loam ; — 

<■/ laid mtrale on wheal yield. 

YJdd per aert 

Graio Stfa« 
nri. nrf 


\i\ Iki5ic nLiiiure witbi>ut oitro^en in the form of sotUum nitrate ... ic( : < 

t] Basic manure + u lbs. nitrov'cn in the furm of stnlium niirnte . . 21 

c) Manure f») + 9 lbs. lead mtniic iH 

S, miinure + 66 lbs. aitnkgvn in the form of sotliuin nUrdc . . 22 

() Manure fi) + o lbs. lead nitrate . .1 


The results obtiined lead to the following conclusions: 

1) The addition of 44 lbs. of nitric nitrogen to basic manure inerras- 
ed the grain yield by 8S0 lbs. ; 56 % of this nitrogen was assimilated. The 
addition of 0 lbs, of lead nitrate only incre.-i-scd the grain yield by 187 lbs. 
as compared with ba.sic manure, and oulv zt.j % of the nitrogen was assimi- 
lated, 

2) The addition of 06 lbs. of nitric nitrogen to the basic manure ir 
creased the grain yield by 1320 lbs,, and 82.3 of the nitrogen was asdiiii- 
lated. In this case the addition of 9 lbs, of lead nitrate bad a iaTOui 
able effect on the gr.ain yield, which it incitased by 2 laj lbs. as conqiaiel 
with the basic manure. 

It w.is not possible to prove the extent to which atmospheric cond 
tions influenced tliis result It is. however, thought probable that tiu 
action of the lead nitrate dejiends on the state of nutrition of the plant, 
and that, in suhscciuent experiments with stimulants, particular atten- 
tion should he given to determining the limit at which lead nitrate reaches 
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ts greatest efficiency as compared with the state of nutrition of the plant, 
j tlie soil, lead nitrate is converted into sulphate and carbonate, which 
(jisolve with difficulty. They are, however, verj’ finely divided (in the 
,yitated state) and well distributed, so that the efficiency of the lead is 
(H'seived. 

There is nothirig ag:ainst the practical use of lead nitrate, and, so long 
the manufacturer can guarantee a itiiifonn distribution of the lead, the 
jiiviiW of lead nitrate with potash salts and sodium nitrate on a coiiimer- 
jal liasis is recommended. 

- Useful Plants found In the Columbian Republic, Central America.- niuvo. 

JoBGE E,, in the Km, /a .Vna..iui( di A ;Tit«l:tna, Ycr IX, Series XII. X.-.s. 148-^0, 
p; . ij'jJ-iofjf). IJesyotA, CK.1o}xT-\oveiiiUr 

Cr«K\i-S ! — All do woU,in Columhla, tsjK-cially niiilzc, which _,is native. 
ri'HKK 1N*D Koot — Columbia is v« ry ricli in thi-sc croji? ; the j>rincii>al native va- 

j-tifi — ’’ {Sotanum !ubfrosun:i {Arraoictu iar 4 h'>rrki:a. =: A.{>-cu- 

balntu ” {Ipomoiu liatatas) ; “ yucA ’* ( ManiL.t ; “ siijju ” (various sih* 

jri if .UdfiinAa) ; “ l.alxna ” {!)iuscon>i sjlr. u - h Clt^oTliar.a) ; “ ntifafa " (Ci 4 ocasta a»t\- 
: C. eseuUtUa ) “ achir; ” {Ca»na (tluUs) . "ibias” {*>xali$ ; " cbUKUflS ” 

ill'Ku^ luhtrosus r. Kn^lhtH. 

PiHRK CK<*i*s ,• • - Cotton is |m)i(rrs!i.ln}i r.i|»5iHy in C"Iumbiii. There U a native 

iri.Tisi.int^N'arirty which w ptfi-nnial .-in-l v.-ry iirtKludivc. It yivhlw a «x4ton which, though 
ilittlc loner, Is of rxcilkfit <iuality Th< f'lllowini; crop-s ar«- also ;;rMwji: — “rnaij’uey’' <'T 
gt'uya " {Aiuve atrcneariii}, " pita ” ( spp.), tic. (tv-c fiJ*o iin-!cr I’m.ms), 

fin Plants j — Many fruit trots an<l iKtlms jicM oils an<l wuctubk- fats |s«\* uJiJcr thc-sc 
.' liiii^si, I’articulur mention should be made <d the fotI<iv.inu: — "ctpaimpi” or “Kf- 
" {/.4uz.'i.5 rt-iZ/o/.il, which nives an oH used h.r iiu-«licinal puri'oses: "laurt l olio '' 
L'-fiiiJ par: f/l‘'Pa)and "lauri laKU<*.itill<j’'{f'. c/tm /• nei''Ji.i),-.vhuh vivvs jikiiid fd wa.xorveuie- 
iMt t .lhw with which soiip aiiil with . I plca.siint uatiirnl scent are mad-. : “ytovo ' 

3; ' l ira’io ”, which >Ht!d iht “oioVv. ” aii<l “ciraBo " medicinal faV; etc. 

S\i - SIN Pi.SNTS ; '' chuKiin:l>> ” (>.tNnJus and “frki.'a i>l.tt'rs " 

n -houl l be mintioiied nrsiilis sip* min. Ivith ^ive a wo<kI of fairly (pjalitv 
I’l \NTs Yin.tiINn. DvKw .• - • Many plints rx-ntainitic colouring iiLitlef are fnuii-l in the 
but the n.inus uf iiLitiy »>f ih»-m are unkimwii. Amemyst ihf»sf which have been 
1 -til !in! arc: “bnsil", “aeliiote ihtij : *' eaintvche '' (Hj.-waf-tJ/’it 

i' ; ■■ linle ”, *' flniiro ” ((.'ri-bm £■ • C .sifneai/fwasaml 

l b sttrii'Hts lira* linn) ■, "divjdi^i” (l*aesj/niei/i [rim/briaj “nior.i " 

•.r fif ffHr/r>r;.i! : ‘’awIrAn'' {SfAfAui inpffii'4ta':: '‘anil” ih 

b, h 7 .i /oufr'flrt] j ».-u-H-iiUt ■■ ; eto. 

X’ 1 '"i:r, CrfM .VM> RrsiN* IT snts ; The wiM bwA-si [ilants inur^t of %vhkh arc ytt 
■^uiniiu'il from a Imtaniml )>«iiiit of view) |>r«nUice . a nibbet of excellent ijui.lity, which i- 
. hiefly to Hraril. W-nermh and IVni. Among tin- ri-sin plants, si-cckl altfiJln n 
k ! b' ilniwi t'l the '' aiuinr ' (P'uvftma pyramuiaU'), which prcxhices an abutulaut How -d 
l^:’e tr.iiN[urent rc<-in which buiii'- «itli a smell of iiictnse- 

1 ■'Hm' L. vNT. Ahommk'. N \KConc, MmieTNAL Asr> PotsoNOfs Plants: — Columbian 
i'^iv i- <if a high 'luolity, more p.iiiic»ilarly that of the caMem zone, in the watershed of the 
N" .'!i, .Old fia« a verv ciclicntc aioma. The ooow is als<t dislinpiLshcsl by its i|uajily. 
j ^hr ci'irimcrclal use of ''Ftmnva ” {Ihpttrvi and vanilla (I ctnillo 

i 4 r-cent origin ami has a great future lieforc it. Many other varieties might be used for 
r- 'ilracUon of aromatic esficnce. 

I Oaaco ” (.\fifaniii iim^ra M . satf-nj should be placed in the front rank of ^MEDICINAL 
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PLANTS, “ Ciina> ” cDOtains a fcbEiluipil alkiUuid wiiich both prevents amt cures tin- 
ing arising from the biUs nf and yliitr jioisonous uitituals. The folJiwin^; 

are iUso fouiul : ^ - various spedes of cinclunut ; cassia ; “ giu^kiultiy " ( fucaramla C-itu' 
coca; " iptCJicuaua ” (I'm^Ligd granahnnis -■ Psychulrui il*c‘(auanu 1 ) •, rbuUirl) ; ■•iimi 
cretidifoUm) " mulicti ” or “ cordondllo " (I'tpfr [A/tuntkt:] Hudmeycrij ; •• .;jl^ 
or “adi*)r”; ‘'acimite'*; “ sw'Hiu ” ; ** jalwraiuli " ; “diRiUUis”; opium !)opi>y; j 
“ayrdi " (t ™ t’. Wtiii 7 *>iid) and the " habitilto ’* (aspedtiof Artihlvihur \i< 

a mcdidtial s;»p ; the “ perico ” and the ” sstmte ” give a luUky ■cip whose cojn,K)sjtiinj vi 
similar to that of o«*wsnulk; etc. 

The ColumliLiu fi^wa is wry rich in I’oisoNovs ; M>me of the nir.pit t ix;i , . 

the “uiaiizuniUo” {Hun cr<!-\tnns) ; '• }.4rhasA\» ” {1‘tsii.hu Erjhnna), uh 
cTu.sh<\l ami thrown in the ttuter, thus killing the lish, used for fish r>0(»(,bii'.g; ‘ ^ ] 
via" rii/j/rtril, r\h»Kt» fruit is imivnious; " Ijomchero ’* 

whose fruit, when maivratfl, yields a tasteless il<iuid wlsieh, wlun dnink, ii.i- 

iUise-sthesia, hss of muiUiI facultks an.l 

FRl’ir Thees; • Tln-seare divided into grouiw Jicc«»rdi!iK to whellur Hay are 
Uieir wooi or nut : 

IUrd-Wiku) Fri It Tki;ks;-- “Algurrobo" (//>«L7t.a'fl Conr^’an/j, . uv. 

dtUil Myrlaceui, " ctao de niKv " fri* tfk's give fndl with ' ery kird siu IF v 

its utensils, and woo-t {esiaaiUJv that of the first variety) u-^ixi in the mar.iifaeluTe »,i ; ,1;;. 
rtuchitK'ry : ’ c'-ftit lisiuLi ” (Cassia mn-a-’iafai and "tamarindo" [l <nnjn>uiui 
Wio>l of a sujarior «|u.!lily ; llic orange, lemon and dints tres.s give a line ytllnw wi-d ; ■ 
j“al)o’' ./MrijuKi, "arravAa" (l/>r/as "guayalxi nigrn", "e'la.; 

airay 4 ;i ■‘guay,i <k ucr.o ” (UHj»pe-ei»e«l Myrlatciv.i, "nigvito'’ (.Vs'fa>7,;r»iii*'/,o,(,,c,ii 
"moniAo” {.ffa'iSM h .'u*, ••mirto" (various Mviuicute) " eaimo " d im w.i h', . 

‘ciimito (I i'yfnui Insidts a Iniil whuh mi»leraltly appreeiutid, 

\vyi"l of excellent ^|n.’!ily Of ilu- d.-rfd'., Ha p •iiucraraO an<l e« "'w tjev 
gixxi vvxhxj, 

Fk''iT 1 'kki,s "cta-ao’' yihc-.-nm.i ( a^aoi ; " aial.ilotaye " 
Malvacea) ; " i:i.*dfono ” i A’-'-uJoi ■■virj.a'” or " ciinuiinSn " [y’oMruii/jr.j s.i';; 

which luis an exauidlv uiM fiail growing in 1 T;;.- Mael. elu<U:r< : if eiillivaltd lliis fruit , ; 
lx- used for the pnNiueti.m of a hrnante*! drink similar to wine; " .iguaente ’’ ' .' "i 

vt»«a) ; "idsjiero I ichr.ti i.iyiU); ■■mana-y” t/n.'uMa /A:i,'‘/a*i4/j,0 : " chiniuavo " ■,!!. 1 
i'ht'ntn-'li >> ; " >jiian: >s.i} ; " gnatutletiio " af «.-na ; " t"i ;iy 1 ' 

.UrJr'ti or;..r<-i<r>.i, !f.,m wh-se tnils a vuy deUeaU- vwitai h Imtler iruiy ' t .Mr.. 
'isLiii^o I.I.' fji.jf.r,! {fi-o.-aj ; '"gnarno" [Ju.'it '•|*p.) ; "jHitno" nr ' ]«i!narii',i ' i : 
jamt) ‘.i ; al^.iny . ; ••jcof^ra ” spp | ; " eu'fario ” •M-./i ultu r.*.;- ; 

VO (/' aiij i if[; n ; .dnu n If') "if irmsn iitA f .Ifapj'aj ; ■* tneO v “ ' . ! .. . ’ . 

in.tm.meillo” wa ; " 4 r:>*.l tl<l p.m " j ra.-Mi; ; •• dn;. 

,/i(K pMrp'/r.-.i* ; "Ii'Ok." ■ lulnij: " loUniio " ^(r.ii.v.tia mfi:,',: ' 

iO'.-.iiin'ii li (..»■; ■'t'-m.iir -!e 4 rlx*l” ■ •'•■.aurr;?; : "jK-riUo" ..t "4r‘>] 'i. i 

lun^pcei'ud AjM^yiaaei ; “olivo ’ Sluua /■-./vrar/’a. ; ■ " (/ .araLi.i y t-fi. 

B .r’.f: t,un:<r"its oth*r fniit tni’- 

All the Jvuro;«-ap. imit treis ittiy he suece-dnUy eolli'>at<d in lit. tc niiK r .i • ' r . 
pints of •'iil’iin'.i.i, 

Fk' IT i KEi;s \.,»i '-^v.u I OK Tiii iH W ; The ni»»st ini]Kirl.inl of th'-s^ i- iI. 
tano " [ I tC'i}. vvhosf i;ieen jeirts may he U^ed a mod for t n.Uln •" 

aur;ar‘ai.s otln r trees 05 i;,l 4 t |,i-- laay he im-ntiomd ; - " jmj.itya ” <■ ,(rjr.t F.i/ . ' 
pavelo'", (atriou- '.rillf)t “uvito" {YtT,Vr.4 ; "pia-s” (-.aiion^ iirori.:;. 

“ pi'iUeLi ■' f’l:iinuri - Ca»J/aj} ; "uehnUi^" / tvic .:" 1 

tapioH” {Uaspentud Cartiis;; “ ilurunitjais " (AaKrau/a iirsina): "grniadiikt " d 1 ^ 

; "guiujsts” (/tfsspwia hi«naTs/i7»!<te - Fos^.irn-M^a r.jsr.j) ; “ pltah.iy.;' 
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Cflctil ; ■■ mo™ ■■ (CmosUiia ,pp.) ; BtmwDrny plants ; melons ; varies Cm-urUbiceae 
NiihtvQinns , calalwjtas “ viloriaa ”). 

TIMHER TRFFS: — 

rxEiN wrrri Wood of (’.beat Hardness ; -- •• Tihar " [Fscatonia .U^coU. E Tub tn 
^..ifra^picfa with a ,Lnrk rcl woo.i wWch polh-h« ht^utifiiJIy ; when Imricd, tbU wood 
the action of soil aaents for centuries ; " yuayaeAu " (Guauicum [Z veoj-hyllum] arho- 
:.,n, with a re.k’l.h-hrown ^roe.l ^-ith liahU-r str.^ks ; it has the same characteristics as th. 
reetdinu tree : " fUomale " or " inarm vcycUl " [Auron.um emohn^), which ,dvcs a wexM 
i .i fiiK- (hiTk with lilack st.iiK-s, which ixjUsIics well; the wwkI neither cracks nor «aTT>5, 
ir.t attacked by insects ami rlo--sm>t rot ; "lstar«"or "ArM ptedra". an undeteimiiie-i 
vi8 with a darkycU.^wwtod; “huesito" (Banara ; *• jApan ", an uiidctermi 

H spcclc-8 which «lve.^ a beautiful Icmon-ydlott u.xkI xvith umbilatiny r.-d and i.ink ban.l^ 
imspedlicNl I,(j;uniir.(«ju, with a. lark re, I iwmmI; "arcnillo" (H«ra ffr^d.'.'ors;. 

[K! rs wrm W (lon ok a lUkD\iiss i'^dal to that o> tuk otK' : - "Otmino ” (,}e/no7 

■ ..' 1 / 0 ), a r,-mnice;i wliieli supplies. »ne of the Ix-st woo<.ls (orf-tncral purjv>ses in Columtia ■, 

H-'t a yreeiiish yellf.w cdoKj ami nmy be used l-r c-abiiut-miikine, furniture-niakuic ar.l 
Ahny ;deepers, etc,; " Cuuiice '■ (Godeja ffnrio/tUBSis), a I.<mracut vh'^e wood U pcrluiib 
;• imel flexible known; it is ydlow amLpoliibrtwdl; " J'uule” or ‘uo.Tiilo’’, anundcUTmi- 
-i - I ed- s, its wo<rI of a rcshlUh-VTown docs not rot, and U used in the construction ol v\r\ 
ir iM. fences ; '*1 mrcl cacho “ pr«in7../if(/n), a I!i\aciu v.hkb supplk? om- ot 

■ ino,t useful WKAls for nuning districts, where it b ux-d in the n;;un;fatlore cfutenal- for 

-fii’u; g..M ami for many mining t.-i-b ; it neithcT cnirts nor wan's when placed alternately 
'.v,ii. r .iiid ill the sun ; (Rhtzojyhora ''encinillo " (KVuict.jmhu /em.n- 

(, ‘iiorcj” (not Inl-ntified), "roble" iraftcfiaia [ra-ma] pfr.taf hylh), all have not 
iy ury strong ml rc^istint w«knI (unfortunately snbiect to cracking am) warping], but 
• ' b irk wtdeh is iLseil for the e.vlnictiou o| tannin, in which it b eery rich. 

i RKis icnii Woon OP a HvktiVEss >:i^t Ar. to twat op the Amlkica^ Pink: — 
*’ or ‘‘cioNi" (.sgj.-PnoJ Afa^agovi) ; ■•atiulo" (itnsj>iciiicd lUgnoni.icea, with 
r i ILdi lifowi wooilj and " jiogrd ” [Ccdrcla Sejatj, much iLsetl in cilniiet nu»l.uig; '* cedro ' 
r !.i ,..{onKi) anrl “ plno coV.mbuno’’ tPe./or.rr/'Mj iaxtfi-h.a), used for tind and sea build- 
. 1 ' irp ^es and as timlier; ” cuiLi gjiUo ’* or - jati .le giitlo ” {rs.xmir.tz.ia [i JafanJoi] r.il- 
I . '.H'l.iitlly i'lLipud for ilu- jiLinuf.uluTe of uteiisijs foj- hol-line liouUls ; ” tnre.'so ” (ims- 
<1 'leListonuici-aj of n beautiful lemon Villow coh-iir; " tiino ” (/Jikyp-nni [re.-'j;;iiij 
. c - yiiio (/Jion.nb \i<i ; '* chacualo " i( d/of Tjcffntn /enosP'/iwnt ai:d “ y.iyo ” 

[ / 'ii<’i)//i.i M./i, n/d.' ik which make excellent beiiias fr-r buil ang ]mr,A>?c*s; 

.. :ca!i , which iiiak' - ■cry v’«"^l Ixams; " pitnienlo ’ nr “inucllc” ‘.Scfttnws wc'/iV; : 

1 ^ " ( Uyfonc fefjc.incii04) : “enealiplns’' if-.ioa/ifd*-; spp) : ” alcajvHTe 

• ” c:ia)iin«) *' iCiirdr.7/i* ami fjfiinai ; ” sic’oaioro " (unTT'-skko ; “ abeto " 

• ‘PI'.' ; ‘■obtn'’ (/ /m:oe orm/’f v.Vj.ci ; 'snsca” (nnspecisled) ; tjuicbralwiiricc. '' 

- -i n.ii i4) ; tln*se last in varieties piixluee onlinary wcK-d wVdeh uuiv K' usac! bn 
Ml purposes ; “ c'< ilM ” (carious l»«»mlKiceae, very abundant in the Colunioieu tluni' and 
iM.-ili " j »;,j, rtf ,'nim wIio-k' wcnxI makc-s 'cry cot's! jvaper ; “giMSCO" '.r 

Uioaro” (unspecifietl Combretae* Ki and “coco de atir’'. \vht>sc b;'.st, crit into strijis 
> • ■■guascas", is uscsl as str.ips and for I'uildiiits houst s with thatched roofs ; ' sauce ' 
M.'r i mmrronabj) ; “ hignerm ” {I‘icus /irtiMtnsnhm » /•', daiittUi and otJuT related 

cc- ; nuiuy ntliiT trec'i givhie ordinary woc-i which is much used. 
iHi i;s VERY ,SoKT W.Nip rossrssixr. .speci.al rROKKRTirs; — “ Balxi " 

'■ 'Mi ll? 'oik a ‘^lerculiacxa sappijing a w»vh 1 whose density docs not read; c.ioo, an.J is 
n-< d for building r.ifts ; it also yulils .A vegetable wool lists! as stulhng ; “ bucai'.o “ 
Ml , 4 an e xcellent sljade tree f«>r cacao sunl cofiee plantations, etc. 

-- “C<»o-'' (i i>ce« oMci/cr.i', (F/oris wi<ini<Y<Via ^ Alfonna c>/<:P»j;, 

:Mr',rjy " (.IfarTincsoJ rincU'^ltj), “chonla" [BJi'lris rLutor], “cuc'sco" (.•tft.uVi; Jwiyj- 
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ialitia = I. aucilm), “caWpay", And ‘'cBcarito”, yield (rult and oils ; " ditii " 
nit daciyliftra) and " paJmicho", bear fniH; '‘Iakua’' (Pkytelephas macrotarpi], gives a veg 
table ivory the exportation of wbid) increases continuously; ‘’palma de ctra'* (CVror.;, 
andicoia) proiluccs a vc);etaMe wax ; the very long, straight, hollow trunks are mudi ^ 
water pipes ; “ noli ’* {Eheis <Aeifera ?) supplies the best halt ; ” cumare " {Bacirii silom] 5,uj 
plies the finest aud most beautiful vegetable til>re kiiou'n, in the miinufaclurv of 
line and durable linens ; *' imea ” (Carludui’ica prf/nw/a), the fibre of wliich is used in the 
facture of tmv “i«uiaraii” hats; “nuiauui” (ffruniflsta Hapama - Franciscca 
with black woo<l, and “cunelo” {IriariM (iantita -> Bcckirta corneii>\ sonietinuN K-.ich 
height of iSo feel ; jKdati colnja ” or “ILuu ra ” {Coptmicia ledorum], “ nnniehe " 
ritiit lUxu'xa], "sarare” or “siirdy’*, ''fulKuro”, "piilina antirgii " {Oredmn vl.r.uto' 
“ matwra ” (7>iYAn«<u mafiora), “(Mlina re:d ’’ {OreJnta regia), “ Santa Irn's ”, " ra! 
do” {Carl'idovua Waltiii), “iwlnui de vino” {(Vos hutynKea), iuid many other Miriuiit 
give wood which is use<l for building ami fruit u^t^! for fattening pigs. 

Some .\RriuRKSLK.NT fkks-j, t^indally the variety c.iIIahI *• l)oUi ”, •supidv sUiU? u.biiii] 
building. 

531 - Hybrid Origin of Cultivated Lucerne.- Tilm*vt. in / a\hJus * r 

if« Sciencfi, V»!. i»)j, 1st. Half-Vear, No. ^p. April i(», j./i- 

The value of Mdica§o sulivd I, inn. .is a species has been consitlom 
from various j-oints of view. Certain l)otamsts, struck by the 
nunibi'r of fonus interme-.liary Ixivvcen lucerne ami Medidi^o jitkuh 
place Mx’dtcugo suHva ani .)/- jalcafu Liiin. iji one species. Tliis h;!; 
caused M. jalctita to lx* considcreil a.s the wild form of lucerne, 
is adiiiittefl nowadavs lliat the two I.inuaean varieties are (juitv disfiict 
but connecte<l by a series of fertile hybrid^ which are c.ipable of repruiiic 
tion with a certain fixity. 

The study of the Medicare nieinbers of thi'i group wliich grow wi!' 
in North .Africa, and of many cultivated forms grown .at the Botanical Sta 
tion of the Govemtiient of Algeria, has h*ad the author to a different con 
elusion : 

.All cultiv ated lucernes ire of hybrid origin. Medka^o saliva hini 
properh' so called, does not cNist in the uihl state. In the rmrlh c 
Africa, .Asia Alinor, s»>uthem Russia, the Caucasus Persia, .Afghanist;in ;!ii< 
part of India, there are s])ccies <»f Medica^o whiclt, though .always ceii 
sidered as the wild form of Malka^o 'ialiva, .arc, in reality, oiu' 'd' it' 
parents. In .Algeria these .species are reprev-nted by M. ^efula rrhiii 
and M. tifnetarta Mnrbeck. 

The cultivation ol these vvih! lucernes sjives jdant'- wdiich have niiI} 
a medium feeding value. The flowers vary in colour .md may be veil'av 
blue, pink or white. .As thev usually grow in districts very difTeret)t t( 
those in which lucerne is ciiltivaterl, in shallow soil, on tufa, the root'^ aa 
not very deep, anil the plant gives oif rhi/.omes which .are sometitne' "i 
great length : this never occurs in cultivatH lucernes. 

Medfca^o (alcala docs not exist ir the nortli of .Africa ; it has. thoreba' 
not been produced by hybridis;itinn, and }fedica^n ^ehda and .l/cr/mn’ 
tunetana have betm kept pure. 

Since the colonisation of the Setif i»lain, however, M. gelula has coii' 
in contact with cultivated lucernes and redj>rocal fertilisation has betii 
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,e,itable in some cases. This has resulted in a local lucerne called " Se- 
j lucerne " (i). This would explain how M». W. Oliver of the United 
tales Department of Agriculture Bureau of Plant Industry was able to 
(jate about 50 forms of lucerne froni Medkago saliva seeds gathered in 
ji; Setif district. 

Plants grown by the author from seeds gathered at a distance from 
•jltivated fiehls, sometimes at a height of 6 000 feet, in the Aures, only 
,vi' progeny which were identical with the parents, of weak growth and 
little use as fodder. 

Medicago jakata, together with the secondary forms, M. tuthemca, 
I/, shilinosa and M. platvcarha, is a more northern form. It is, however, 
pnd over a very wide area, and, in some districts, might easily coincide 
nth the Medkago generally held to be the wild form of .W. saiiva. It is 
Lbably the hybrids, whose growih is often very luxuriant, produced by 
lie contact of tliese two varieties, which have been cultivated and have 
ntually become Medkago satira I,inn. The forms most closely related 
If. lalcala have been clas-siCcd by Persoov under the name of Medi- 
I) media. 

I'licultivateil forms of Medkago media are abundant in the valley of 
loire, where the true M jakahi is not found. Some of these are diffi- 
t to distinguish from cultivated lucerne, and it i.s |)robable that they .arc 
(icrived from cultivated .IfAffciigu '.alita. 

U cultivateil forms of lucerne arc carefully studied, a great difierence 
ac'.'ii them is soon at first sight, an i traces of the influence of .V. pikala 
found in practically e\-erv- variety 

This hybrid origin of cultivated lucerne explains the great facility with 
irh it varies in diflerect climates and rapidly forms local varieties with 
y diverse characteri.stics 

.it the aliovc mentioned Station, Arabian lucerne ( 3 ) flowers Very early, 
tint an extra harvest is obtainc'^l. Peru lucerne (d) is also verv early, 
irkestan lucerne (4) is coui|Kised of very diverse individuals, wliich should 
isolated : it gives a very medium yield. In Australia (5) luccrue has already 
tiled a local variety whose yield is very .-uiR-rior to that of recently im- 
rted setsl of the same origin. 

If it is desired to obtain sei*»l of .1 s<.Iec’ted variety of luctri’e, the work 
St he carried out in a district where neither Medjcago fakala nor Af. 
f.ii.nxist in the wild state. In order to form a field of ftrek plants, cuttings 
ay Ik- taken from selected individuals : by this metkcKl the newssary see .1 
more extensive sowing is soon obt.riucd. By isolating varieties of Medk 
•1 saliva the cultivation of this valuable fodder plant would be greatly 
>'reis<-d. In eoM or bnnxu districts, Medkago geluh could be used in 
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crossing and would transmit to some of its progeny its peculiar character, 
istic of giving off rhbiomes. 

An attentive and prolonged study should also be irrade of Meiica,, 
falciita and the hybrids which resemble it most closely in order to obtain 
new forms for use more particularly in northern countries. 

In short, the e-Yperimental study of wild and cultiv.ated varictirt „( 
lucerne shows that, in the wild state, there are 2 primitive species, Meiiicd«o 
falcata and MetUca^a getida ; the latter is known under other names 'vhidi 
may be considered synonymous (Af. coeriiU I<e.ss. and I,ebed : M. conlork 
Gib. : M. tunetima Murbeck). MeJicago saliva Linn, is descended from tliisc 
two wild tj^ies by hybridisation; it includes all the innumerable fi,r::is 
intermediary between tlie 2 wild varieties and, with proper care, slina!,', 
supply vert’ numerous varieties of lucerne capable of giving profitiibb 
yields under varying soil and climatic conditions. 

332 - The Fornutlon and Disappaaranee of Saccharose in the Beet — Cni.is,i{ 
Jinuf ^'en^aii de Dvtaniqui, Vol. XXVIll, Parta 335, 336, pp. 38r>*;ti9, V-'-i ', 
368-3S0; Vol. XXIX, Paris 337, 338, 339, 310, pp. 21*3:, 56-64, 69-96, J 11-1:7. I’nris, 
1916-1917. 

The author has studied the problem of the fonnation and distribution 
of saccharose in the beet in the light of data obtaiued from scientific lite- 
rature and his own observations. The following essential facts are eiiheij 
established or confirmed : — 

rsT. Year Beets. 

The leaf invariably contains a mixture of saccharose and reducing su- 
gar composed of glucose and laevmlosc. Laevulose is more abundant than 
dextrose in the tissues of the blade, but in the petiole, cspc'cially at the 
base, glucose is present in greater quantities than laevulose. 

The saccharose seems to origimnte in the leaf cells exposed to the light. 
In darkness it disappears after being transformed into invert sugar by the 
action of the sucrase which is always abundant in the blade. The r.iti'i 
-if saccharose to retliicing sugar dcciea.seii continually from the blade to tin 
neck, so that, in the immediate neighbourhood of the root, the sugar pit'. 
ent in the petiole is conqioscd of a small quantity of saccharose ami i 
large proportion of reducing sugar, mostly gluco.sc. There is al\va;'i .. 
large amount of reducing sugar in the stump, but it varies according to tin 
variety of the licet, being greater when the root is young. 

With regard to the origin of the sugar in the root, X. GiR-VRd's lliniry 
of the migration and storing of the .saccharose as such has been proved ini- 
sound, l) because the stump always contains reducing sugar, 2) beeai’s; 
the disappearance of the saccharose from the leavts during the night )■ 
not necessarily connected with its migration towards the stump. I.OM.* 
indirect argument in favour of the same hj’pothesis is based on the aKwinv 
of a synthetising ferment in the stump. This can only fic seriously crmsiil 
ered if it is first proved that all polymerisation in the living ti.ssues invol- 
ves the action of a ferment. The theory of the polymerisation of the rediiv 
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jo sugar in the root has not yet been conclusively proved, and many 
jilTicultics stand in the way of its acceptance. The chief of these is the 
jikkn change ot>served in the cvniiposition of the sugar mixture when the 
,rtk is first inx-aded. This jiroves that only a small niiiulK-r of the cells 
ifiln neck participate in the condensation of the nducing sugar. 

1 here are no data as to the change the reducing sugar undergoes in 
rnot. This condensation cannot lx- due to the action of asyntlv tis- 
sucrase, as, under normal conditioii.s at least, invertine is absent 
foiii the roof. 


2ND. Year Beets 

I'nder certain conditions the sugar may leave the stuni]) and ascend 
wiirds the aerial jiarts. This oex'urs, for e.xaniiile. when the beet .grows 
: liiiikncss, and (S])ecially in the second year when tlie stem is forming. 
Till' saccharose deas not at any moment hydrolyse in iiulk in the in- 
.lii'f of the .slump, hut the amount of reducing sugar remains iK-rceidibly 
:>latit so long as the tissues arc intact. The sac<-Ii:irt)se, when it migrates, 
...les the roeit as saccharesse and is gradualle' inverted as it comes in 
latiid with the cells of the stem, the jAtioles and tlu’ blades. Tims the 
i;iu Ix-tween the .sacch.arose and the reducing sugar decrease almosl 
;!ilarly from the neek to the top of tlie inflorescence. 

I’RACTICAI. CoNSI DKRATIO.VS. 

Tile conditions under whieli the sugais di.velop in the leaves and the 
liai'instances whicii favour the growtli of tlie beet and its richness are still 
liiciently defiiucl. No sy-tcmatic c.\]ieriineii 1 s have yet Incn carried 
! nliich allow the classific.ation of the factors, moisture, heat and light, 
iird'.r of the importance of their aeliou on the .gTonlli of the lieet. All 
h .t is known is that the Iav' is riiher in Mast I’nwsi.i and HoUaiitl than in 
h .01(1 Hull, gary, and the beet may. tluiafore, la saiil to la- a northern 
: .1:1 It i-i, luoreowr. imTn>seil>le to stale wherein lies tile .gre.it dilTer 
betwei-n .1 sugar beet and a iiiangold, TTu root of the niangol f is 
i-iil, r, potirer in sacchar(‘se. but rii-fier in leifuciug sug-ir. The piienoiueiia 
e i‘. \‘i iopmeut anil of the accumnlatiou of ^ugar are, iiowx-Ver. essentially 
1'- same in both cases. 

Tile 1 a culiar properties of liit'ferenL wiritlies of beat li.ive frequently 
'•in attribute-d to tile leave’s alone. As a luatle-r of fact, the tissue-s of 
stem also vary, whe-fcas leaecs of dilTerent varieties often contain 
*1" siiTUe- amount t'f reducing sugar and seieadiarosc. 

lii Si leclion tile roots riciu-st in sng.ar arc e-Iiosen for prop.agation. 
is in agre-cmciit with the nwthiHl always .aiiopted in se-levtiem ; tlie 
i-’jee-ts showing the liiglicst (icvclopmeiit of tlie requirexi characteristic 
V elin-( n_ for reproeiuctiou. 

Conqiariitivc data on the formation of saccliarose in other plants are 

tivcn. 
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J33 - The iBlIiieBoe on Oermlnatlon ol the Hot Water Tnabnent ot Cereal Srtii, 

for Smut — Lakon, Oborc, ia Zeits^kri/t fur PllawHltrankhttUH,Vu\. j;, i-j , 
pp. Stuttijart, Fehru-«iy 15, 1917. 

The experiments described were carried out in order to deteimiik- th 
effect, if any, of the treatment of seeds with hot water against smut on tli ii 
gi-rminnting power, apart from the effect on the smut itself. 

The germinating capacity of untreated barley at ordinary temper., 
tore on blotting paper was first determined ; it was as follows : — 



GemioMliof capacity after 


Jdayl 

10 da3*a 

f^xperimcjit I . 

• - . 23 

■J-l 

Experiment II . . . 

. - 19 "0 

.,3 


.\t a lower temperature ( 10 - 12 " C.) the germinating capacity of tlit 
same barley was : - 


G«TmliUttlDf capwdtv titrr 
3 dsyf to days <4 


Jv'cpfritn^iU in 5<' ■;» "o 

{'■-xiK'rimeiit IV V) -Vf "i, wi . 

F.xpvrimcut V . .... xr 


Crfrmination is. therefore, more rapid and better at the lower tv'iiiperi- 
t'lre than at ordinary temperature. Thes-- experiments sliow that the ui'. 
br.os of the seals were only incompletely riis-. 

The letermiiiatinn of the growing cgiacity (Triebkraftl of the moh 
barley gave the following values : 

Crowing c»p«dty 

KxptTisncMl VI . ... 7 i» ' 

lixpcrimcnl N il . 


A fvimnle tfi<f same barley wa'i treatc^l with Irr’t water aiul tla n t 
I'erniin.ited while still nv»i 4 . The u<-niiiiiati!it; capacity was: 


i':Kp« jiinciii \ tn 
1 \' . 


OriniMUng capiidty after 
j <i*y» 10 diy« r4 dayi 


In 3 other e.sperinients the seeds were driefJ after bein^ treate'l witii 
hnt water ; in two casr’S {jemiination triok place at ntfrnial ttniperat' 
in the 3 rd,, at a lower temperature. The results were as follows : 



CcnoinalinK capacity after 


3 ^ 7 * 

ioda)-a 14 dayi 

iHitperiment X . . 

-s % 

97 ‘‘o 


S3 


I,'jwtT temperature Experiment XII 

74 "rt 

"w '15 '’0 
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Conch isio*rs. — l) In all cases treatment with hot water increased 
(lie germinating capacity. 

2) In .spite of the increasi' in germinating capacity, the final result 
„f the germination of moist seeds was much inferior to that obtained with 
■ceds which had not been treated. 

3) Seeds dried after treatnmnt with hot water and germinated at 
.Itilinarc’ temperature showed a germinating capacity not usuallv found in 
iVrnian barleys ; the linal result of germination corresianideil to that of 
aiitreated seeds. Ixiwer germinating temiieratnre hail an unfavourable 
fiVet on the germinating power. 

4) Soaking the seeds after drying can, therefore, climin,ate the phe- 
.iiinicna wliich arise from incomiiletc maturity ; treated s;eds behave in 
) ^imi!a^ way to very ripe seeds. 

The growing capacity of the seeds treated was also determined and 
;ive the followii g results : 

Growing capacity 

I-lxiMfrimont .XlIT, with inoUt sa-c-Is ‘ , 

KxiJcrimcnl XIV, nilb scxhJs 0^ % 

If the moist seeds .ire sown immediately after soaking the growing 
i.iliacity is impaired, ^fost of the few plants which put out shoots did 
I'll lii'e owing to defective development of the roots. On the other hand, 
vr Is dried after soaking were rcni.arkaWe for their strong gronth, wliich, 
'I 'lvever, was still inferior to that of iiiisoaked seeds. The (wpcrimeiits 
:i the growing capacity of the plants have a relative vidiie only. 

To sum np, the treatment of the alxive mentioned unrijic barley with 
hill water followed by drying, greatly increase<i the geniiinating capacity, 
■.'■.t slightly decreased the growing capacity. 

I'or purposes of coiniiarison n'lie barley of the same variety was 
Ui'.ited with hot water. A considerable decrease‘ in genniiiating capacity 
;■: ! 1 marked deterioration in the final results of germination were 
ieri'el. The .growing eap.ieity had also diere.tsed. 

1 Ouldatlon And Reduction Phenomena in Plant Tissues. - i Wuier, inas 

g vb.iiiisiii I.f llic Ke.ulioii : tl Woipp, Ici.es unit Kovchi:i.m.\vn, Nam \. I 111 tile 
I'i- s iti i in .1 L.irve Numlierof I’lunl.s -.1 .» lliliheti.,! illf.illv osi-ml'liili: l‘yi..oiU, hine 
liin.i/.. .p r/ii,o.i|,/ V.il, X.N.NI, No. e, pp. .)> o : ..’i-u.A + III pl.ilis P.iri-, 

i clmi.ir.v I'll 7. 

I. Tfic author shows how a blue reaction n.ay l)e ohtainetl in the 
of p>TOcatecJiiue, laccase and acetic add by the use of potassium 

; and starch. This blue colouration is due neither to the presence 
■i IKrnxides nor to that of nitrites, but is the result of a o)nipIex plienomeii- 
i’l which a phenol compound pl.ays the principal part. 

II. “ In a large number of plants w.as found a plieiiol coiniwund, 
in the presence of laccas?, acetic add. and potassium iodide and 

starch, had an action similar to that of pyrocatecliine, with which it also 
liad other properties in common, such as : i) the formation, wath dDute 
ferric perchloride, ot a blue-green precipitate turning to violet on the addi- 
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tion of a drop of ammonia ; a) red colouration with Millon’s reagent ; 3) no 
oxidation or reduction in the presence of tannin ; etc. 

The blue reaction can rarely be observed in the vegetable tissues or 
juices by the direct use of an iodine reagent. This is due to : 1) the too 
rajiid and complete oxidation during the pounding of the oxidable substan- 
ces of the plants under the influence of their own laccase : 2) the presents 
of traces of tannin which inhibit the reaction. 

In order to avoid as far as possible these inhibitory influences, a metliod 
was devised by which the oxidation ot the phenol coniiionnd (ehoromgcne) 
by the laccase during pounding was prevented and the active substances 
in the juice set free. To attain this end the pounding was carried out in 
the presence of a weak solution of sulpduiric acid, which prevents tk- 
action of the oxidase. 

By this method 229 species belonging to sq families were tested, aiiri 
the results are summarised in table form. From the residts obtaineii i, 
seems that : i) vegetable juices contain no prero.xide : 2) to obtain a posi- 
tive result the presence of an oxidase — laccase -- is required. 

The exprerinients le<l the authors to the following general conehisiim : 
" In face of the numerous discus-sions on the existence of peroxides aiul 
nitrites in plants and the eventual harmful action of peroxides, we con- 
sider it useful to show that, in the uiajority of cases, the reaction in question 
is due to the prtesence of a phenol eomiround (probably pwocateehinc), 
Togctlrer with the laccase of G.vbriel Bertkand, this pilays an iinpi'i- 
tant part in the phenomena of oxidation and reriuction in plants ", 

5.t5 Pure Lines in Sell-Fertile Plants Probably Unalterable by Selection. - in cura. 
0., m Th: J-'urmil ot HiU-Miy, Vol. VIII. N'“- pp. i iic Wajiliinut'di, l> c , 
I'cbntiy i')ir 

The tnith of JoiianNj^Kx's ^tatfincnt that s<*]vctifn is jirm\rKss 1 ' 
chanue the hcreditan* factors irj a ]>ore line, was ciilhsi in question by 
nELLfNG (l) Casti.k (2)an(l hy A. ami C. HAC.Kl.'fmKN* (3). hut it has lnea 
contiruied by the ex]K.'riments of the writer. The latter has st\i(!i<.'l ; 
kiiKls of characters : 

A - • Hxtcrml dhiMtU-rs sh«yvviijg <|U ilii.ilivc s . ) 

.1 dni.t!l .lu.iiuitalivc vari-itions ti’i.'um arii-ns^, /.tns 

l! -- cluracttrs showing vcr>’ large quanlHative vaTttiii.ns 
e, - Internal ch-iractcrs showini; vm' larcc f|uantil.ilivo vnrialion.'' fciila' 

The plant.s studied wore always bagged b-fure flowering in ordci u 
in.iure self-prollination The following is a sunmsary of the most inipnrtact 
results : 

l) The variety of Lens esenknU known as the " Krainer biius 
(Camiol.a lentil) produces on the s.ame plant 2 typres of .seed : a) of a iinifon 


(i) Cf- Amifican lireedm' Magazine. Ill p. v* 

f:) Cf. Tht JouriMi of Hiffdiiy V, p. vi- 

(3) Cf. Amertcan Butdm' hta$asi*u, IV, p. rf>v 
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brown colour ; 6) brown spotted with black. In 8 generations of selec- 

the writer failed I'' isolate plants with seed of one type ; nor did he 
suci-ecd in altering the proportion of the two types of seed 

2) In g generations of selection, similar results were obtained with a 
variety of Ficiii saliva bearing both green and creamy seed.s. 

3I The Green Chevrier variety of Pkaseolus vulgaris (" Snao bean ”) 
produces 3 tyjres of sewl on the same plant : a) entirely green ; b) entirely 
(iiiite ; c) gr«n and white. In 9 generations of selection, the writer did not 
succeed in increasing the percentage of whole green seeds. 

4) In 10 generations of selection of a fodder pea {Pisum arvense, 
railed in the Uniterl States the " Canada pea ") which has vellowish- 
preen sectls with sometimes a touch of violet, it was found impossible to 
obtain a larger proportion of seeds with the \Hnlet tinge. 

5) In 6,7 and 8 generations of selection of the Puy lentil .{Lens escu- 
lento) bearing green seeds marbled with black, the marbling Ix-ing sometimes 
so intensified as to produce an almost solid black seed, the writer failed 
to obtain plants wtiich would transmit the full black colour of the seeds, 
or even an intensive marbling ; nor did he succeed in preventing seeds 
with intensive nrarking appearing from time to time in the case of plants 
producing usually only normally marbled seeds. 

6) Sinapis alba lias normally light yellow seeds but some plants 
bear brown seeds, and others seeds of both colours. It was not possible 
it! () generations of selection of plants with seed of one colour to establish 
full heredity of either of the colours. 

Here were 6 careful and persistent attempts to change the character 
nf a pure lino by selection of variations in one direction. Therefore the 
pure lines seemed to be unchangeable by selection. 

B. — In the " Fichtel Mountain " variety of oats the outer kcrm l 
may Ix'ar a bristle, ar.d the basis of this kernel, the callus, may Ix-ar many 
lung hairs or very few, short ones. These two characters, " bristled ” and 
‘ haired ” are easily and widely modifiid by external conditions and can 
aly be described tiy giving percentages )xt plant, the mean of a large 
imlxr of plants of a variety or breed, or line, being determined. 

By means of sidection in opposite directions, the writer tried to iiiteii 
■ify the mean ixTcentage of hrietled or haired outer kernels on the one 
h.iud, and to diminish it on the other. Starting with a iilant with 5.11 ix-r 
ivnt nf bristles, he obtained after a series of 8 selections (-f) a jtercentage 
f 314 and after 8 seketions (— ) a iiereciit.agc of 2.65%. These results, 
however, are only positive in apiiearance, for a change in the hereditary 
iietors, if it were produced through selection, ought to .augment from year 
to year, if the selection is continued, and the values corresponding to the 
; siriis ( -f-) and (— ) should always deviate more one from another; this, 
however, was not the ca.se. 

C. — In nnler to study a so-called internal character, the writer exami- 
t.vii in oats the porccntiigc of 2-kemelled spikelets per plant. By selection 
hr ft generations, he pr.ived that it was impossible to obtain 2 groups nf 
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individuals with ? larger or smaller percentage respectively than their 
parents. 

Here, as in the preceding experiment, values are sometimes obtainn! 
which would seem to show that the selector’s efforts had actually Ijeen 
effective, but thfsc variations apjiear in one generation and do not increa t 
in succeeding generations, as they would do, if it w'ere a case of a real 
change in the hereditary factors. 

Similar results have been obtained by KlESSt.iNG (at Weihensteph.in, 
Havaria), who after 5 generations of pure-line selection, failed to increase, 
or diminish, the protein content of two-rowed barley. 

536 - The Selection of Sea bland Cotton {Oouypium btrbtdenie) In the United 

StjltM. — O rl«w, \V', a., in Unite.l StiU^s 0/ i:^tuUure. Farnur's liu'.ldm, 

pp. 1-40 4- 13 fiK \V;ishin>;ttm D. C., I'diO. 

Sea Island cotton is remarkable for the leiij^th and fineness of it, 
staple. It is grown extensively in the southern states of Florida, in 
Georgia, and on the south eastern co;ists of South Carolina, where it was 
introduced tor the first time, in 17S6, from the West Indies. 

Originally this cottou plant was perennial, more developed ami less 
productive than it is to day. Intense- selection has radically changed its 
characters, and ha.s resulted in the formation of a cotton which is re.illy 
superior to the " Upland " tyjK-s. The variability, which leads to the 
great improvement in Sea Island cotton, necessitates the uninterrupted 
continuation of this work in order to prevent the degeneration of the plan- 
tations. The following nu-tliod, bas<-.I on the [irinciple of indie-idnal se- 
lection, has been advantageously adopted : ■ 

IS.'. VYrtT , - Those pliinlsurc cha-^rn which aiwwrr h«t t»> ihc tyiics to bt- cftau-d or pre- 
strvtij. Preference shouM .ilways be ^iven to pUnts with the follownni; clur.icli rL'ilics 

a} Close brunches, from to 5 feet Io3k; inuin sit-m slfitni.’. with : or j Ititv.l 
branches henriii^' bolls 

M ri'iif'cellotl bf>lls. h-uir. s.i‘m|>iKl ami lull t" the ti»p : they imist nut Ik: Iim. j» 

The pl.ints whoso Nills o^jcn to«* wMd Iy shotil.l K* elimimite«l as thi.x eharactoT U in othTi- 
tioti with short staple 

1 1 Stajrfe at Ic.iSt | tin '‘if'-ne. i' uniform as j-^ssiMe i« clour ami ilLinu-Ur 

./f l-'arly or late ty|>fs. Maonlint to li<al eon«fithin>, t'ery e.irly plimlsxivt.- a r.iilin 
lowc-r ykltl tluiu late ‘rnes. wiii<h. however, in iiufiivoiirabh* ijim:jt«-s,are rs{ins«.-1 to the -liu 
yt-r o| autumn I'tosts hef*.ic riinaiiuK. 

«•) Plants whieh are resi.st.tnt to the nnot serious .»int «itlc-sj>rnnl iliseabcs t.f tin ii*- 
I rift. The RIn eis.vafiety has btrii isoLiletl by sc' lee lit ai aiitl Is to Ik- retoiitmemlnl on .u >> imi 
of its I’reiif rcsist.ince tu / mvjMkw .a.^in'xium .\tk. 

fiticc the best plants .ire chosm they irc lubelle*! with .1 uiuiiUi 1 'uriiig the h.*r\ u't 
the vieMs of each plant are oomiwre*!, .iti I the least «ati.slact'‘ry .s<'l asiilc. the fniit ol iib ni 
1" to :< plants only hdne kept, 

year:~^ The sceil of these m t«) 25 plants arc sown se]«rately in lines in a tiel i sur- 
roiindctl by some ttlher crop 'inaiwr. for iiutanee). so as to prevent the ^xjUm rif other plmts 
(Cplami varieties) fMm beini{ intrmlaecd. 

The best line is then chosen on the bisisot aniforiuity, but always taking the oilier ati-vr 
nicntirmed ctuinicters into Cf^«leratioD. 

The seeJ of the other lim-s is collcctetl tot[evhcr ami forms a ijixkI stock for ottlinarv’ pur- 
poses. 
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, Vil, ‘ ol llw h«t liM is 5..wn on a spctial plot, and tte material obtain- 

Mill be tuKd the tnlloivtai! year ,a« sele,-ted see.1 " for general cultivation 
tt*. year .'-The plantations must be kept in g<«d on.lition, plants „r u,„e value being 
ffiHOvefI 90 Ihiii only th<r may Jh- kept aii.| propripitetl 

Selection should form part of the customary nuitine of cotton erowins 
in the same way as maiiuriii« an.l the cultivation of the soil. 


537 - Cotton SolMtlon in Sicily, Italy ,s.e x- ,,t, oi tw, iiuiu„„. 

5)4 Seed Selection in the Cultivation of Hevea BrasllJensIs. Cuyton 

BEAUU! and SreVKSS, IIk.shv, p,. in Koyul IU„mc t.mUn, Kru-, fUilIdin „t MisulU- 
mous Inlofttuiiion, Niv i, pj>. i-i-z4, J,oii<loii, 

Jn response to the enqiiiiy of tlie KiiWx-r Growers' Association as to the 
possibility and probable im|jortance of seed selection in the cultivation 
of Hevea beasiliensii, the .tssoeial ion's resident ofticers in the liast collected 
the- practical and interesting data civen in the above-mentioned inilletin. 
Ill the cultivation of Cinchona, the yield of quinine from the bark has 
been raised from about J per cent to y per cent, or more, as the result of 
planting from the seed of trees whose bark yielded a high percentage of 
alkaloids. Can a similar method of seed selection be ajjplied to Hevea 
bjsilicnsis in order to increase the yield of rubber? Tbe following is a 
iiimniary of tlie most important answers to this iiuestiou. 

t) Planters are agreed that certain trees always jiroduce more 
nibber than others. Hut, on the other hand, it must be recognised that 
yields may fluctuate, and that the occasional hca\-y yields from individual 
trees may be due to canker whiih in the early stages of attack stimulates 
the latex flow. In order to determine the yield of a tree, the daily pro- 
duction of lates should be noted for a long [leriovl . lor at least r year ac- 
virding to M. M.U(Sdi,x'. 

g) The sek-ction oi the trees for seed production is facilitated by a 
rtiuly of the existing correlations, thus: 

a) Trees should Ik- chosen w hich have a smooth bat k of a pink shade. 

b) .As ill the case of the ( inchfii i. the highest jicrcentage of al- 
kjliiids is found in the bark of trees beariirg least mx-iI, so in that ot Mecca, 
tiifie is an inverse correlation between latex yield .and seed production, 
liareforc, with the present haphazard system there will be a teiideiu v 
tiscU'ct tilt trees producing most six-d (and consequently less latex) which, 
kill cause a deterioration in the pilaiitatioiis. ( in tlie olhei hind, scanty 
sol t.rodurtion is not only loimd in trees with a heavy latex yield, hut 
ssi in trees wbieli ate attacked ! y Vhvtophlhcra Fabcri, a cryqitogauuc 
>■! disease which is very prevalent When the area intended for seed 
C'lllectioit has been chosen, the fuiigns should be ke]it in che-ck by contimions 
staying, especially in the monsoon season. 

,]) Seeds slionld be al.so se-lected from trees of giKid bark- renewing 
vtih.ty; this is due, as is well knowai. to the .activity of the eainbiuiu and is 
‘aaxly a question ui the general health of the tree. 

4) \\ hen the trees with the best general development and the high- 
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est yieW in the plantation have been determined, the work of selection 
can then be proceeded with, according to i different methods. 

«) Individual selection (by pure lines): the seed ol each tree having 

been collected separately it should be sown in an isolated place, inotccUd 
from cross-fertilisation by a belt of some .luick-growing trees, such as 
Albiziij. Even if cuttings are used, individui selection is a long process 
and the results may be negative, as the hybrid, hetero/,ygous parent 
may produce varied and heterogeneous offspring with a predominance of 
worthless individuals. Therefore it is better to em])lny the following 
method ; 

b) small area of the plantation containing trees of known 
yielding quality and good deveiojrment should be taken. Tliis should 
be carefully watched for 2-3 years, the daily latex yield being noted and 
the unsatisfactory trees cl’irinatcd. This would probably leave about 
40-50 trees per acre. The tliinning out of improductive trees decreases 
the ri.sk of cros-s-poUinisation. Taking a widely planted area — (io trees per 
acre - fully 75 per cent of the seeds woidd be self-fertilised, since an insi ct, 
when once it arrives at a tree, stays, and does not give itself an imnecessarv 
amount of flying, by going from one tree to another, even if the distance 
between them is small. The seed collected from the best trees which re- 
main alter the unsatisfactory ones are removed, will stock the m-.rserics, 
.^n excess of trees up to 200 jrer acre should be planted, in order tn leave 
ample scope for the subsequent work of selection and improvemer.t. 

539 - The Improvement ol Lemon Trees by Selection In California, United Staus- 

SiLXMEL, A. D,, io rf<e Jourtuil yf HiyidUy. Vol. VllI, N'o, pp + j 

\V,i«hington, V C., rebrium' 

Having secured the financial support and the collaboration of many 
fniit-growors in the principal citrus-growing districts of Caiiforni.a, the writer 
began, in 1909, a systematic study of the bud variations, tlieir i-xtentaiid 
freqtiency. in the 3 ehict virieties of lemon : Eureka, Villafranca and 
[.isl.xin. 

The plan of study pursued was to mark out performance record 
plots containing from 5 to too trees in orchards where the conditions win 
particularly uniform and favourable for securing lelialJc data reganlii'.c 
the prnd'ictivity and other characters of the trees and their progeny. 
Each tree was distingnislied by a letter, or number, and a record was 
kept ol its progeny, so that the nftsj ring of any variation could be ri ;w!il> 
traced back to the parent, and its development studied from its Crst 
appearance. The buds for progeny tests from the select trees are ii"» 
more than 2 million in number, which gives some idea of the extent ai:d 
importance of the work. 

In eacfi of tfie 3 above mentioned varieties, there occur scwer.al fern.i 
differing in: habit of gro'vth — characteristics of bloom - .season and anioci.t 
of production of the fruit — si/.e, shape and colour of the fruit — thick- 
ness and ajrpearance of the rind — amount and quality ol juice — etc. 

The Eureka lemon trees may be preliminarily classified under 2 he i b : 
if the productive strain ; 2) the shade strain. In the latter, the tree; 
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develop a large percentage of abnormal flowers, the pistUs being rudi- 
lUfiitary or absent, so that shortly after blooinii^, these flowers fall and 
consequently produce no fruit. The crop produced by the normal flowers 
rii.ens mostly during the autumn, while the trees of the productive strain 
n! tlie Ivureka variety have a strong tendency to bear fairly regular 
lUfOitbly crops. * 

Iho same thing CK-curs in the Lislwii i^ariety, but in this case, the 
trees bear nurst of their crop during the spring months. 

The trees of the shade strain are greatly interior to those of the pro- 
ductive one. not only in yield (which is 5 times less), but also in the 
quality of their fniit. only 20 per cent of which is of the best grade, as 
,-ainst ^0 Iter cent in th*- ea^-e of the productive ^-traiii. 

In June I'jl2, the writer and Irs associates made a tree census (d a 
kaiinii orchard containing ibout jf. ooo trees. It was found that 3 200. 
Ml 20 per ceiit, ol the trees were of tlu* undesirable shade strain. In an- 
ulher I'.ureka orchard, which was 20 years old. there were only about lu 
]K'r cert of tlie shade Lrec-s. 'ihe increase in the numlx-r of inferior trees 
is due to liie fact that 0 Uiger pro]H>:tion ot the bud wood u.sed for the 
’,rni)ugation of the first orchard had been cut from the shade t;ee-' rather 
duni Irotn the pr<Klucrivo tree-^. 

In addition to the .: t induirentai stiains known ns +he ade and pro- 
hictive '^trains ie^(>ectivvly. other forms may be distingiusbed which are 
clu'racterised l..y anatomical and jihysiological conditions in direct cor- 
:■ wit li (uoductivit y. In unsuccessful or unprolitabie lemon orchards 
e inai'v as po ]u.t cent of thetre^-*' have ])!ove<l t<i belong to wortlile'^s forins. 

Iheie is no doubt that 'he diuerent lunus that liave been rc-cfvgnisc<,l 
.ai 1 classified by the a'^'-i'lance of a tarcful study of genealogical data 
h.ive been pmfagatid, in many ca^es unintentionally, bv bud sports. In 
:.iel, it is nnf unusuai to tbid on the same tree, branehes bearing 3 or ^ 
iuert-nt kinds of fruit which car bv suh'Sequentiy propagated l-y yraitinu. 

bud vari itiou in tin diTt-rePt Sf.rt': of K-mon tree's is nuiclr more 
emmon than has hitlu rtn been supiK-sed. and the continued stn<!y ot this 
] heu(/i::enon has hd to the diM.oveiy of the Inst means to he adopted bv 
V Irrtors. TIu m' are f<»n.»v.< ; 

i) The elimination ’-i unproductive hums, the selector b<-ing guido l 
'■'V ctUTcI.itivc auatonneal data. 

:) Thf svlcd ion of s<'ions irom tica-s which arc not only distingui.died 
; vreat inoductivity, but dls.i hv imironnity in the character of th.eir 

.■UjKilur, 

The t'-'iideuc> to p!< riuce vaiiaMe liuits and foliage is more ]nonouuced 
:ii ''ome forms than in t thes and is transmitted, thus ghing rise md only 
undesiraljle varieties, but to a di'^tinct decrease in the crop; 

Instt.id creating new varietifs. it is advisable to adopt one variety 
ii":n wliicli 3 or 4 strains ni.iy be obtaineil by selection These strains 
din-dd only diUcr in tlu ii (,f lieavy production, and would there- 

t’liv imiduce crops during the whole year, thus enahiing tlie growlers to 
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establish a more valuable reputation among consumers, for a standard 
Californian lemon. 

sao - Experiments with Spring Cereals at the Eastern Oregon Dry-Farming Sub. 

station, Moro, Oregon. — STmiE.ss, David E.,in V. S. Hepi.of A^ricutiure, Huiuttn 

No. 498, 37 pp., 16 fig. WushingtOD, rebnjar)’ 19, 1917. 

The Moro Dry-fanning Sub-station in collaboration with fariinis 
has carried out tests with spring cereals over the five y ear period 1911-1915 
More is situated in Shennan Coimty, upon the rolling hills drained by 
the Columbia River, and about 15 miles from this latter. The elevation 
of the sub-station is about 2 000 feet. The .soil and climatic conditioiii 
are typical of a large part of the Columbia B.^sin in the States of Oicgoii 
and Washington. 

The average annual precipitation at Moro ami neighbourhood for 
the past II years has been 11.35 inches. The average precipitation 
during the growing season (March to July inclusive) for the 5 year jwiol 
1911-1915 has been 3.83 inclu-s. The average annual evaporation from a 
free water surface in summer, during the 7 months April to October in- 
elusive, has been 45.07 (5-year period). The ratios : evaporation-jjTeeijji- 
tation, during the growth period, and evaporation-precipitation, for tli;- 
whole year, are higher at the Moro Sub-Station th.an at those of Xephi 
(Utah) anil -Mocassin (.Montana). 

The average duration of the jicriod of frosts has been 155,8 days. 
The average date of the last trust (32® F.) in sjiring lias been May 2 : tlu! 
of the first autuiim frost. October 5. 

The average wind vclix-ity has been 5-9 miles jier hour. The ex]HTi 
ments with cereals, executeil at Moro, included : selection trials - 
crop rotation — soil cultivation. The present bulletin contains only tlu- 
results of the trials of spring cereals. 

Wheat. — Seventy-six varieties of spring wheats have Ix-en trieil ii\-ir 
periods of two years or more. During the 5 year ]x-riod 1911-1915, tlv- 
highest average yield was given by the variety fiarly Biuart (22.2 hnslii l- 
jxt acre). The selection from Koola (C. I. No. 2203-2) gave the higlii-s! 
tliree-year average yield, 27.7 bushels tx-r acre, in the years 1413. I'l[^ 
and 1915. 

The average yield of 14 varieties of common and club wheat in lai,; 
1914 and 1915 exceeded the average yield of 2 durum varieties by ; i 
bushels jx-r acre. The average yield of the highi-st yielding commou whi.U 
exceeded the average yield of the highest yieliling dtinim wheal by 7; 
bushels [x-r acre in the same period. 

•Milling and baking tests of several of the spring-wheat varieties grmvn 
at the Moro sub station have been made by the Plant Chemistry failxiratory 
of the Bureau of Chemistry of the ttnited States Dejiartment of .Agrieiil 
ture. These tests indicate tliat most of the varieties are as graxi and sniin 
are better milling wheats than the Pacific BUicstem, which is the standar i 
spring wheat of the Columbia basin. 

Date of seeding experiments with Pacific Bluestem spring wheat is 
dicate that seeding as early in the spring as possible gives the best result. 
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1'aslE I. Kernel characters and ^-ycar averaf^e yields uj leadtnfi varieties 
of spring wheat grown at the Moro Suh-statinn in iijii, 1914 and 1915, 
arranged by classes, with the average yield per acre of each variety and 
oj each class. 



! 


Average 


C. 1. 


yWd 

CUui And variety 

No. 

CluuactCT of kertifls 

per acre 
tu bushels. 




1913 
tu 1915 

0»MMriN' ANIi Cl.I H 




lif.lfdUss : 




l>aciric BItmtrm 

- 

Soft, white, 


(ihirka 

15^7 

Soft red 

. - 20.7 

Karum 

2200-1 

Hard, while , . . . 


Little Club 

. 4066 

Sfift, while 

. - 2l‘.<> 

Murquift 

• 4'5>' 

Meiliiim IlihJ, red. 

12 Jy 

Sr)aora 

3oa'< r 

while 

• . 20.2 




Aitra^e t?,l 

lUarJi’J ; 




AuUeata 

i407-» 

Hard, rdl 

22.0 

Chul 

2227-1 

«k. 

21.3 

HArly Bsiari . . 


Sofl, white 

... 25.9 

Htrine Sqaarehfaii . 

1 

Soft. re<l 

22.0 

Koola 

■ - 2203 2 

Mediuoj hard, red 

27.7 

Talimka 

2495 

Hard, sTniber . . 

255 

Yfiotagbay . . 

2404 I 

Hard, resl 

22.0 

2acat«cu« ... 

27V9-2 

Soft, red 

. . 21. M 




.-ItrfiHv tJ.T 

DtTiT;« 




niak-lc trtlrat ... 

2511 

Hard, amber . 

20.0 

Kutalwnkn . . 

• I5t<> 

do 

... l.s.s 




Irrt./Cr- 1 *.* 


Rate of seeding exiK'riments with the raeifn lihiestein variety indicate 
that for early spring seerling alsnit 5 ])veks per acre is the best rate. I'or 
late seetling 3 jiecks ]K-‘r acre protlncitl the highest yields. 

Oals. — Of the 20 oat varieties tinder exiieriment for a ])eriod of at 
least 2 years, the early varieties, like Kherson and Sixty-Day have given 
the best results, though Siberian, a variety maturing in mid-season, has 
given yiehls practically as high as the Sixty-Day and Kherson in a 5'yi‘ar 
average. 

Barley. — 42 varietii-s of spring barley liave IxH'n tested, and s year 
■iverage yields obtained for 13 varieties. The variety giving the highest 
•iveragc yield in the 5 ye.ars was Mariont C I. No. 2f)i. a (>-rowed form, 
yielding 34.3 bushels ^x’r acre. The 2-rowe)l fonns white Smyrna and 
Haunchen prixluced average yields, in the same ixriod, of 33 and 
.1'.2 bushels ]XT acre, resixu-tively. 
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Table II, — Agronomk Daia and yymr average yields /or the ii t«os| 
important varieties and selections oj spring oats tested at the Mo,,, 
Sub station from 1913-1915. 


Varirty 

c. 1. 

! No. 

Dale 

headed 

Dale 

tlpe 

Height 

Iscbe* 

Bushel 

weight 

Pounds 

Awtij, 
yield 
P« Htte 
Buslieis 

Siitj'Day selecUou . . . 

165-1-1 

June 16 

July 9 

28 

31*- 7 

54 y 

Kherson 

-459 

t 18 

» »3 

26 

30,0 

50.1 

Sixtjr-Day . 

165 

tio. 

» 12 

26 

30-7 

52.0 

Siberian 

635 

J«nt 27 

» 20 

34 

34-0 

49-7 

Storm King selection 

522-1 

do. 

• 18 

J 3 

339 


rnrmrilan 

4i4 

June 26 

do 

.33 

3<>5 

j 6,>3 

l/xnl variety 

795 

» 29 

July 20 

32 

28,4 


Swedbh Select selectioD 

13, 

• 20 

» 18 

33 

32-4 


ShaUelaoii Climax . 

681 

J.llv 1 

» 21 

32 

333 

•12.j 

Black American .... 

549 

Jum- 2S 

dti 

28 

28.6 


Swedish Select 

«34 

• 26 

July 20 

32 

32.7 

41 ,'. 



Table III. — .IicrK!;!’ yield ot 13 spring h.irlev rarielies, grown at the Mne 
Siili-slatitm during the yyear period, inclusive. 




Amsgt 

Vaclety 

C. I. So. 

per scie 
in bushels 


Black HuU-le«a 

596 

2 1*2 

Bcldi 

. 190 

2^-3 

chevalier 

. . 200 

23.'; 

Coast 

• - . 62'. 


C.atami 

57.5 

27.H 

Hannchcii . 

531 

. 32.2 

Hanna 

24 

20.5 

Mariont 

2t.l 

34--1 

Mahan . 

1144 

24.6 

Mauchuxu (.Minn. No. loyj 

57 ^ 

V.I 6 

Oderbrnckcr 

5-17 

20-1 

Svanhals 



While Smyrna 

958 

31-'’ 


T, 4 BT,K IV. -- Avcniiit' am xichii ni all spritii^ 

u'ht'af, tkif. un i harU'y vuri^ 

p^roitm. 1(;1 15. 

Yield 

Value 

Crop 

per acre 

per ocrc 

Spring bar]< y . 

I ^72 

$ i'Ml 

Spring oats . - 

>185 


Spring wheat 

I2’.6 

i 7 - 5 ‘> 
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Spnng emmer has not given as good results as spring barley or oats 

. tiT P^‘’®table retu 4 . Of the varie- 

es tested, Aianchu Kaoliang is the most promising 

The 5 year average yield in ,«unds of the highest yielding varieties 
the thr^ Iwding cereals was as follows : Wheat, 1362 pounds; oats 
|ii.' pounds ; barley, 1646 pounds. ‘ 

based on the lo-year average farm price of these- cereals in Oregon 
, acre value of wheat would be * 18.39 ; oats $ 19.35 and barlev S 20. 35 ’ 

1 he above tables .sumraan.se the princijial results. 


, - Studies on Wheat in the Province ol Rovlgo, Italy.- uiniTosn,<; , 1 ,. u 

Yrar 63, So. lu, iip, 3..7-33.., , i,g. M.mk-rralo, .April 

.\ summary of the chief results obtained bv Prof. Malaxijka Director 
the trave Img Chair of ,^griclllturc■ of U-ndinara, from e.xperiments 
^Tibe'l lu ius work^^ f e variety di /ruwento vi Pnleshie " ( " Thf varieties 
niicat in 1‘olesine ). fhe work bore on tlie time of rowii-g, man iring 
.Tl, tunc of ripening, resistance to lodging .and rust, and the beliaviour 
the different varieties as regards the various phvsiological and iiara- 
ie ilisea.ses. 

The varieties most resistant to lodging are : Nonefte <le Lausanne, 
ihinie inversable de \ ilmoriii, Hybiide Tresor, and (bos lihu. 

.\s regards resistance to rust the best varieties, in <letTcasiiig order 
resistance, are : Nonette, Cavaliasca, Semidiir> del Fticino Centil ro.5so 
ell origmimn, Inversable, Oros Illeii, Hybriele Tres-rr. No. u F.imily of 
i'gna V'eiieta, Ro.sso Olonu. 

1 he early-maturing \ arictius an- (in decTeesing order) : Cologna Wneta 
.ciiial and reprodiieetl). No 12 I-amily of Cologna \'ei;e 1 a. Centil Rianco 
e-i. Ro.ssei tllora, Gentil Ros.-ki. Invetsable, Cros P.U-ti, Hybriek- Tresor! 
..iliasca, Seiiiiduro del i-nciiKi. Xoiietle dc Lausanne {ripens 12 t-i 15 
■o after the Cologna variety). 


: ■ Results ol Trials in 1916 at the German Station for Potato Growing ig 

V-.s lecKeavenECloai. K. in o,-.- Oo War i .1 r. Snpi.hnn nlnry 

■ I'l' I'.'r IW-rliii, i-;i7 

111 ifjib, on account of the war. the nmiilx-r of exix-rimeiita! lields 
t!:e alsivc st.itinii has Ix-eii rcilutvil from 32 to jo. distributed over the 
u farms .-nl districts ..f Crt-miany as in i.,i5. Thg varieties tested 
Tie red 70 Among those of 1(115. the writer has eliminatexl: Ziikimft 
bi'heiiiirat vein Riimker — Attyk Lainlrat vor ILu'enstein — Cer- 
- the value of which is fairly well known 

To conipensatc, the folhiwing new ■.■arietivs hive Ix-en tested : Lothos 
Mimosa - Ilindcnburg - Prof We'hltmaim de Cinibal Astra - 
eoil/'-r Prof. Wohitii ami. For ti e varieties alre-aely Ustesl in legy, 

. -eeels were ihriwd from the K115 ex])eriine!i|;d tields 


: rhr result Si if ihc loi » (ri.ilsfue sutr,tiuirl«<ii in If , i«)i s. Xu 

• /<., It|lf), \i1. A 


MS.ninl ih'iscrf the ; 1:5 
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The size of the plots, the cultivation, n'aruring and harvesting were 
, tried out exactly as in 1915. 

Ill 1916, the weather generally was very unfavourable for growing po- 
itots. The dry weather in May retarded their early gron-th and made 
,e crop a very irregular one. At the beginning of July the fields looked 
ftr' well and there was the prospect of a good crop, but the subsequent 
ins hindered further development, favourc-d disease [Phytophthorn par- 
cnlarly attacking early and tnid-early varieties) and caused a faulty 
evciopment of the tuliers. I,ater, thanks to the fine spell in September, 
1C damage was jiartially repaired, especially in the case of the late varic- 
es, wliich were remarkable for their high starch content. 

Table I classes the different varieties according to their yield of tuljers 
,a starch per hectare (l), whilst Table II compares the 1916 yields with 
iose of the preceding years ; it shows that : in 1916, the average yield in 
jbiTS was 54.5 quintals lower than in 1915 ; the starch content lower 
V0.4 % ; the starch yield lower (rer acre by it rjuintals. 1916 shows 
lowest record of all the years in which ex]xrriments have been in pro- 
ass with the exception of 1904 and 1911. The same diminution of yield 
1 1Q15 occurrcfl throughout all the e.'cperimental fields, 

.Ml the varieties cultivated in 1915 showed a decreased \ield of tubers 
n laifi, estimatetl, on llie average, at 84 quintals per hectare and even 
t.iching 107 I quintals j)er acre tor the Prof. Oerlach variety. 

\iuong the varieties cvJtivated in 1915 and 1916, ten showed a 
ivrease in tlie starch content in 1916, in two varieties tire starch content 
jl increased and in two others it had remained the same. In 191&, the 
;;i.dimuu starch coirteut was ao.8 %. the minimum 14 “i,. 

W ith rej'ard to the degree of resistance to <lisease, results are known 
T !0 tx]H'riinental plots. The following data show tl c worst and least 
!l;icked \arieties: 

TvjUts 

dlaeased 

Kichur^ IniiKMtt'r. - . . ... 6-5 % 

\ DabcTsiht.' 5'" 

..ll.iikcti I I’rftMiknl v-m KHl/inc 5 7 

y Prof, von Kckcnt’rvx'hcr •? ” *0 

i.sitfl I Partiiissui, J <> 

itl.ukiil \ llimleiibnrc. 

is ;ils(> made td t!u' different di'ieasv-s {Phyiof'hlhora. leaf 
'■rl, etc.) ill the diftercMit varieties. 

With regard to tlie keeping qualities (tvllar stored) of the 1915 crop, 
:u frilloivins list sliows coirparative viilnes ' 

'■ '.i lo vrrv jrxjt/ Prof, fkrlavh — Ro-wW SIjit -- Wohltneinn 11 Pn'f. W ohllnunn — 

V.i.itd. 


: ! I |»er htvtarc - So Ihs {vr .icrc 
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(lortt/ : iVedymin — Daberschc — Paruassiii — Excellenz. 

Fairly ^ooii to f004 ; Boehm’s Erfolg — Ursus — Prof, von Eckenbrecher — rhisiiitm v 
KUtziag. 

Fairly ^ood: Richter's Iiuperetor. 

In conclusion, tlie ariter gives notes on the general value of eacli va 
riety (more especially with regard to those testeil for the first time) an' 
their value for human consumption. 


T.tw.K 11. - YiMs in 1916 cumpared with those 
of precedin'^ years or periods. 


Yean or periods 

Avctiie 

yldd 
of tuben 
per becure 


H 


qalnlals 


quintals 

iSSb-Ib^Z 

215.6 

■9. % 

4 '--! 

13931897 , . - . , 

238 

1S.9 


ibgS-iyoi 

25 * 


.\7.i 

I 903 -i 0'^7 • , - . 

-* 35 * 

IH.I 


. 

^^ 7-5 

IJ'.I 

If.: 

1913 

220.3 

*7.5 

• 15 / 

I 9 M 

20«>..S 

1«.,3 

.13.7 

1915 

249.4 

17.0 

44 4 


• i 191-9 17-5 .lei 


543 - Sweet Potato Culture In the United Slates and in Sicily. - i jonssus, 1 0. 

and K'H.x, J, T.. Jr. Swcvl P'.t.iU* CiilUire. in I'tf.-oint 7 nut rimrsi .S/im. 'k ij'n,’ 
IcliH [■!, pp. N'nrfnU, Vireini i. .tprtl, l, I<il6. — II, Boszi, A , The td\sk 

in Sidiy, in HoiUtltno ds StuUt iJ I ni'>rmaTiimt dtl K. Crardine.i C'’!<.ntatt Ji /’.lijn 
Vnl. Ill, Piirts VI, pp- Piilenno, 1016. 

I. — Street I’ot.ito < utture in the United States. - Sweet pot.atoos m 
increasing in value anil importance as a commercial truck crop in Ihi 
United States, The acreage under sweet potatoes increased 12. u jx-r cent 
between 1909 and 1915. The total yield in 1915 was 79 295 000 bushils. 
The value ol the crop can be further increased by the use of m'xKir 
storage bouses, better n ethods of packing, and closer attention to gra-'inr 
Under file conditions obtaining in the United States, the sweet ixiiat- 
seldom flowers or sets reed. It is therefore propagated oy cuttings, or b} 
rooled sprouts from the tuliers. Therefore it has been ftauid that thcoiih 
piactica! basis lor the iniprovcment of the sweet potato is the hill unit 
Ry grirg through the field at harvest time and selecting the liest hillt 
great improvement can be made in the yield and ipiality of the crop. Thi 
characters to be aimed at in selection are : size, sh.ape, colour, and frci 'i":ii 
from disease, ft is necessary to select every year and for the same dn 
racters. 
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The numerous varieties of sweet potatoes may be divided into a gen- 

market types, i) the dty, mealy-fleshed varieties generally preferred 
on the iioithern markets: 2) the moist-fleshed. sweet varieties preferred 
on the southern markets. The varieties best suited for cultivation in 
Bet Virginia are : t.ittle Stem Jersey (veUow Jersey or " Up-River ”) 
Big Stem Jersey, Southern Queen (Hnynian), Nanev Hall, and Porto 
Rico. Other goo<l varieties are: Triumph, Georgia, Yellow Yam VJTiite 
yam, and Pierson. Heavy yielding varieties valuable for strKk f^d are • 
Key West Yam, Creola, and Red Brazil. 

In Virginia, sweet potatoes are sown on a layer of sand placed ujxm 
ina;nire. To prevent the introduction of disease into the hot be<l, fresh 
sand ^oiild Iw usezl each season. An excellent prophyhictic measure con- 
sists in treating the seed for 5 or 10 minutes just before bedding with a 
(I.Q per thousand solution of corrosive sublimate The same solution may 
be used 3 or ^ tin:es The use of formalin for seed disinfection is not 
advised. 

Transplanting tongs facilitate the work of setting. Two-horse trans- 
planting machines are very useful in setting large areas, for thev set the 
plants more evenly, much faster and just as well, or better, than by hard. 

On the Eastern Shore of \ irginia, the ridges are usually made 28 to 
30 incJies apart, and tlie plants arc set from 16 to inches apart. 
When the plants are .set as far apart as 22 inches, 2 plants are iisuallv 
et together in each hill. 

Cultivation consists chiefly in keeping down wc-t^ds. The drill plough 
ihould hrst be used followcsl by band-liocing. For harvesting large areas, 

! sjiecial tyfies of diggers are used. The be,st method is to cut the Wnes 
litfi a " vine-cutter '' and the roots are then thrown out by an ordinary 
lira plough. During harvest and the snhseoiient haii.tling of the p.otatces 
,iie iiiiisf be taken to .u’oiil bruising the tiiliers, as when brui.seJthey turn 
J.ick and rot. 

In trucking sections in the United .States, sweet potatoes are usually 
.irtfsl into 2 grades, primes and culls. These gradc-s are based entirely 
'n the size of the [xitatoes. everytliing going as prim<-s, except the 
■iii.all and stringy potatoes. Occasionally % third grade is made, "e.vtra 
lurcy ", consisting of the most select |K)tatoes, uniformly medium-sized, 
iigtilar m shaiK', and free from any injury. When s.ime of the pot.atoes 
ire Very large, a fourth gr.ule " Jumbo *' made. These are much sought 
liter in .some markets Tlie writer a lefses the adoption of these g grades. 

For packing, barrels and cr.ates are iiseil, or wl\at is .still better, 
U/ureure which cost no more than barrels, .ate much more ea,sily 

rwdled and prevent the potatoes being bnii.sed. In order to keep potatoes 
roll, they must first be dried out of doors, or in a well-ventilated building at 
i) 30“ C., and then kei>t at .1 temperature below ijs C. These conditions 
an l>est be .attained in a specially con.stnictc-d modern storage house; 
Mill quantities can, ho ver er, be kept in outdoor storage pits, where they 
et jiiled in a conical heap. 
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Storage in hampers is more convenient and satisfactory than storage 
in barrels. 

Sweet potatoes are subject to many serious diseases: stem rot (Fusit- 
rium Batatidis) — black rot {Sphafrvnrma ^Mriatium) — foot rot (PUno- 
Jomus deslriiens) — scurt (Mmilochaetes infMcam). These, horrever, can 
alwaj’s be prevented by : cbooiung healthy tubers for planting — immersing 
the tubers in a o.') per thousanrl solution of corrosive sublimate — dis- 
infectim; the seeds - rotation of crops. 

The Tittle Stem Jersey variety, which produces a good dry table potato, 
is especially adapted for shipping in hamircrs to northern markets. 

II. - Su'eet-Pol.ilo-Cri.iu>mg in Sicily. - The potato was introduced by 
GASP.tRHiN'i into Sicily in 1824 and planted in the Royal Garden of Roc- 
cariifalco, near Palermo. It is now cidtivated on the north coa.st of the 
Prordnce of Messina, the are;> under the crop increasing every year. The 
writer is of opinion that potatoes can be grown in south Italy wherever 
citrus trees flourish and under the same conditions of soil and irrigation. 

The potato reiinires a iairly compact and well-aerated soil ; it dots 
very' well in the sandy, fairly manured, reclaimed land on the coa.st. It 
nui.st be irrigated, but not ftc<iuently or liberally, fn very light permeable 
soils like those of San Filipix* del Mela, Spadafora, Saponara, etc^ (Province 
of Messina), 2 or p irrigations are sufficient jieT month from May to Septemlrer, 
The soil is cultivated to a depth of ,1,5-40 cm. and manured as heavily 
as possible; then it is cleane^l. divide\i into plots from 1.5 to 2 m. wide 
by means of trenches which serve for irri.gation purposes, and facilitate 
hoeing and ploughing operations. 

The jOTtatoes are propag.ated by rnttings taken from the erect portions 
of decv.mlrent stems. 1,5 to 2.5 cm. long and bearing 5-10 leaves, (that is 
to say, bv toots which ate not yet completely tnberised) which have 
been kept from the harvest of the ^rreceding autumn, and stored on an 
open dry sixit. They should be placed in ;i single row and coveted with 
a layer of san.!, or ashes, from 5 to 6 cm. deep. The object of this methoi 
of presers'ing the untuberised routs is to promote bud formation which 
is complete lowat.ls the end of April, or early in .May. 

Growth reaches its highest development in sunuuer. The harvest 
Ix-gins at the end of f tetober, and continues till the end of December. 

In Sicily, undei goo-l cultural conditions, 500 kg. of tubers ,ire ppxUiccd 
per " are The jrot.atoes, in normal times, sell for from 20 to 25 lire 
,)er iiuintal ( = 16 to 20 shillings at par) ; in i-yrh, they fetcheil as much 
as 30 lire. 

According to the writer, the potato should lx more esten-sivcly 
grown in southern Italy th.an it is at present, and should be cultivatetl a^ 
a forage pl.ant also, for not only the tuliers. but also the green portions nf 
the plant, lorm a good food foi cattle, if they' are cut .at the time of har\e^. 
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j^4 - Innumee of the Time of Cutting on Oie Yield of Lucerne, In Italy. - 

MoBRTTWl, A., in Li Slationi Spirirntnlali .4:^arie Haiiane, Vol. Part II 

pp. 541-562. Motlena, igi6. 

The best titr.e for ciittinj* meaclow-Iand Ls known to be at the begin- 
,,in;4 of the Bowering period, but it is not always jmssible to effect it at 
this time and the majority of farmers prefer to imstpone the time of cutting 
ptlier than to anticipate it. 

In order to ascertain whetlier this practice is a good one, the writer 
midcrtook to study the effect of anticipating or retarding the ist. and 2nd. 
cuts upon the yields from subsequent cuts. His researches were carried 
oiit in I9i4-Iqi5 upon land adjoining the " R. Istitnto Superiore agrario 
iperimentale ” at Perugia, situated on a gentle slope and arrangeil in wide 
,lri|)S, the test plant used being lucerne grown without irrigation. 

I'.XPEkiMENTS IN 1914. ~ l) A pic-ce fii land of 270 square metres 
«as divided into 9 plots of 30 si|uarc metre-s each. The first was cut on 
April 10, the others in turn .at 5 days' interval. On April 25, flowering 
had not yet begun ; on May i, the first buds had begun to show at the base 
of the stems. The following cuts were made on each plot at the beginning 
of flowering and before the apjiearance of the buds. 

On the last two jilots it was impossible to make a fourth cut, the 
5ru»th lieing tixi thin. On none of the plots was it ]X)ssible to effect a 
,ilth cut. The results, stimuurised in Table I.. show tliat the unit maxi- 
niinii production (74 006 kg. tier hectare — 20 640 kg. of hay) was 
obt.iined on the 4th. pint. 

2) It w,as wishesl to investigate the influence exercised by antici- 
lotion or delay of the 2nd, cut. I'or this purjiose. another ])iece of land 
was utilised, diviilwl into S ])lots of ;o sip metres each,. The first cut w.is 
jiade on May in ; the second on the date given in Table II ; the subse- 
quent cuts were made at the beginning of flowerii^'. The totgl rcsult.s, 
qiien in Table II, show that txith for the first and second cuts, the best 
;erii>d Ls the beginning of flowering and that by anticipating or retarding 
itic cutting in relation to this j>eriod, the yield obtained i< lower the 
ji'.iter the time of anticipation or |)Osi|x)nement. 

I'lxi’KKlMENTS l.x 1915. - Contrary to what was done in the preced- 
!!i'2 year, the cuts subsequent to the first one were no longer made at the 
isginning of the flowering on each plot, but accxirding to the anticipation 
ir delay in the cutting of the ist cut. i. e. the first |)lot5 were always 
cut early, the others always late. AVilh slight variations, tiie results 
btained were similar to thosi' of the ]ireceding year. 

I'urther. in order to gain a better idea of the quality ot the forage, 
the yield of leaves and stems was determined for each plot. It w;is foiird 
tied the |)ereeutage of stems from the 1st. ent incre-ised from the ist. plot 
d''.2 %) to the 7th. I72.2 "„) whilst the iKTcentiige of leaves, as may be 
'!u.igined, priwceded in inverse direction. 

The s-amc variations were noted for tile 2ud. out but les.s clearly. 

On the other hand, for the 3rd. cut, no variations were notevl in a defi- 
nite direction. 
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TABI.E II. - Infiueice 0/ lime of 2nd. cut. 



Time 

Total production of 2od.. ird. and ith 

Plots 

cuts per plot 



of snd. cut 

green 

as hay 



15 VI 

140 kg 

36.31 kg 

• 

20 > 

M 3 

37.67 


25 » 

I 3 ^> 

35.33 

4 ’ 

30 » 

Ml 

37-71 

.b 

6 VII 


30.92 

0 . ■ ■ . 

iO 

I2O 

37.07 


i.S • 

119 

35.06 

. . 

20 » 

80 

^7.10 


Il tht cuts are delayeil, the proportion < 5 l stems is thus appreciably 
increased which tends to render the ((uality ol hay more ordinary, e\en 
when the c-ontinual progress of lignification is iic-giected. These results 
were confirmerl by tliose obtained on another piece of ground. 

Sumnuirising the results obtiined during the 2 years experiments 
it m-iy be concluded that : 

1) By advancing or iK>st)>oning the cuts of lucerne on the normal 
time which ctrrresjxrrds to the Ireginning of flowering no incre.sse in the 
tetiJ (juantity of forage is obtained. 

2) The largest (juantity of forage is obtained by making \arious 
rats at the lieginning of flowering and before the new buds ap])ear at the 
base of the plants. 

In the localities where the exjieritneiits were made the anticipation 
ul the time of cutting le.ceme has not increascfl the production of forage, 
(.nntrary to tl'e results olitaiiicd in other Iw'.atities (Hohenheini, Proskau, 
I'tahl and by other worker- (C.AROi.'.. W^olfi'. Toster and Mkkill). The 
iresent writer considers that this is to Ik- attributed to the fact that in 
the Province of Perugia, the amount of rainf.all is insufficient to produce 
1 lienefieial efiect after the time of the 1 st. cut. 

If it is iniiKissiblc to make the cuts at the beginning of flowering, it 
will be less unfavourable to advance rather than to retard them ; in the 
first ease one only loses on the 'juautity of hay, whereas, in the second case, 
there is a diminution of the nutritive value also, and this decrease is 
sreatcr the gre.ater the delay. 

343 - Cotton-frowing Trials at the Palermo Royal Colonial Garden. Sicily, in 1915. 

— BoU^Hino di .S^uWj id /H/<»Pwar»<>*ii dd K. CtarJttut CoU*maU d\ /Wermo, Vol. Ill, Paris 

1 -. 2 . pp, fi-i;. PiUcnmi. loif*. 

In comparison with presdous ye.ars, the iqi5 tri.als with cotton-grow- 
ing at the above-mentioned (larden have only given results of moderate 
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interest ; this being on account of the exceptional conditions prevaiHnjr 
in that year. However, the results obtained with the following varieties arc 
still worthy of mention : Boyd's Prolific - Toole — Mitafifi — Caravo- 
nica Wool. 

The preparation of the ground, manuring, seeding and general carc 
were the same as in the preceding year. 

There was a slight variation in the production : Boyd's Prolific, unnui- 
mired, \'ielded 1400 kg. per hectare, or q 3 kg. more than the ])revioiJS year; 
for the other sorts the increases were fatherless: Toole, i2Q7kg.— ^'^fitafifi, 
ijO*) kg. “ Caravonica Wool, 815 kg. These results were from fields which 
had receivetl per hi'ctare (except Boyd's Prolific) a mamiring composed of; 
farmyard manure, 2000 kg. — su|iert>hosi>hate, 400 kg. — potassium sul. 
]>hate, 100 kg. 

Attention was concentrated on selection work, and the results of the 
experiments, if not actually decisive, arc nevertheless sufficiently en- 
couraging to merit re]K)rt. The following were the characters which 
received most attention : 


i) Detelopmfnt. — Ai the fcisfscel harvest prettriwicc was /iven to •k*riv<.tl fr mi 
plants of me^lium heiuht, as snuUI plants invariably ttive snuUl yieMs, Uith sviih rejr.int to uiiui- 
ber and size of bolls, and Ull plants t<ivc a laic and inferior qtulity cT4)p. 

’) Xysftm oi bnmtkin". — PLmts were chosen »hkb p«»srsscd numerous bowl briiiich^’S 
and strong ob\‘ious signs '*f higher prixluctivity. 

3) .Sir; of b‘4ls - - Thi.< chjir.ictcr h of the greatest itiiporlanu’, betnnse it is not only 
im invariable sign of sirotig ami healthy gri>wlh, in other wurds perfect iicclinuHlissUitm, Iml 
also means a high yield ginning. 

4 ) hipiniA ' of — The complete ripening of the Udls influences the quality of the 
prcxluct, not only iK-vatw; the staf 4 e lK*c«nnes longer, but also because itacijuiresgrcnteTti-nsilc 
strength, which i'xUov.'S it to resist perfectly the strain undergone in ginning. The leaping 
qualities are also impr<)ved because the well nuituierl eolton is ilrier and sn keeps longer 

5) Ihkiic/nu of boils ~ The more c^miplete the dehlscena’. the easier Ihc remosul nf 
the lint, which results in rc'hicwl e(«st. 

(>} KiU'iu /uci/itv fi-ith uhuh lint Utaikes rrom M/s — This ch;iraclcT is imp<iruiin 
and is taken into account in sc-lection. 

Sumha »f chamh,n /*« I’.ff'; **•>//: This v.tries from V5 and lUrcvtly iiiflueticfS Ihc 
weight tif the boll itt<*If- 

X; i'.ofoHf. — Thi* U \ ch.»r;uier determining variations in the nurket j)ike. cf'ti- 
sc<|uentl> it is endeiivoureil to make it as homogenous ns |K<ssible. 


The following arc characters which determine the market value <<1 
cottitn, coiisetpieiitly they are the subject of selection : 

I'lexibility lustre — lenelh and lianieler bomogendly • Iiiiaies.s - triurik sin ngih 
and twisting strain -- cLisiinly melJnxl of insertion - equal demsity of Itair-wall. 

'ITie result’s of this careful and patient work of selection (or the varieties 
tested are summarised as follows : 



PinRB CROPS 


^7?, 


Residls of seledion oj 4 i/jrielies of cotton ' 


Character* 

Bo;d’» 

Toole 

HiUfifi 

Caravonka 

Height of plant 

46 cm. 

42 cm. 

80 cm. 

140 cm. 

Branchit^ 


nuxlenite 

good 

abundant 

Siee of capttUea 

gOOr] 

good 

verj' Root! 

very gfxxl 

Xuniber of oipeules 


10-15 

2'»-J5 

iSo-200 

Maturation 

complete 

gmxl 


late 

Dchiacencg^t boll 

complete 

gkKKl 

i-<»in|ilctc 

mc<]iix.Te 

Petadimcnt of tint 

sufl'ident 

metliiKTC 

<-asy 

very gijol 

Number uf clutmbeTB 

4-5 

4 

l-.'i 

4 

Colour of atiipde 

white 

white 

tirown 

ivhite 

ricxibilily 

nietliricrc 

nirdlitKTf 

very g«»oti 

very gi>o<l 

buBtre 

laint 

metlitK-ri- 

very gtKul 

very good 

Length 

in,tn, 

nini. 

38-40 nun. 

45-48 nun, 

Diameter 

inni. 

<Mi2 |.;5 inin 

‘•.o’M/ mm 

<1,0263 

Htmic^encity 

vrry 

fiurl> gtK-i 

g<NHl 

iiisun'ic'ieiil 

I'mcneas 

RtbiKl 



wry uiK»i 

Breaking strain 

very i;yoil 

fiiirly 

very goo<i 

goexj 

Twisting strain 

ver>' «o*xl 

(airly good 

veT>* gooti 

gtXhl 

IClasllcity 

uniform 

fairly go<-l 

rtuxarkaJilc 

gtO*) 

Twisting of libref 

lu antigen emtw 

fairly gootl 

bmiocvneons 

fairly good 

Density ofkiir walls homoticn&ats 

fairly good 

gu>i 

t.'iiriy good 


It isv!>sy to un'k-r^tand that such sc-Icction work cai'iiot imniediate 
results; it will Ica'l. however, to the fonuation of an improved Sicilian 
variety which will [sissess the 3 must imixrrtant fundamental characters : 
HOtkI yield -■ staple of j'ood quality — Kiiod resistance to drought. 

The chief aim of the experiment is limited to a search for the varieties 
of cotton which, in the climate ami soil of Sicily, may contribute to the pro- 
gress of this important crop. With the |)ediKree metlKal one .should be able 
to separate from the common s|»ecies a certain number of snb-sjrecies 
or varieties, distinct with regard to their Irotanical char.acters. but esix-cially 
so with regard to their characters of economic imihirtance. 

During the next few vears denvmstrations will be given on the best 
methods of cultivation and on the varieties la-ct a^lapted to the environment 
and market requirements. 

The fields strrte<t in Catania h\ the Sicilian Agricultiral Sx'iety Val 
di Savoia have ahead v given enconraging results with regard to the exten- 
sion of cotton growing in the Cataiiian plain, 

sis - Sea-Island Cotton Improved by Selection in the United States - s« n» 5,11 

i»f IhU liulUlin. 

547 - Th« False Cotton-Plant Qontphocmrpus fruticosus in Italy. - ta^cualf, 

FoRTi’NATi'i, in JTifdJ S-viV/ii Year N**. i'. 

Mnyi^ir 

This member of the .Asclepiadaceae is a shndi and a native of India. 
It has become .acclimatised and rKcnrs wild in Sicily and Sardinia, and 
also elsewhere, as in Corsica. ITie writer has it in the province of 
Cosenza and recollect.s having seen it recorded in tiie \ esuvius district. 
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It has been cultivated in the Salento district in onler to extract the silky 
material, but no industry on a large scale has developed therefrom. 

The textile material is formed by long, .stiff, silky threads which surround 
the numerous seerls. It has the apiwarance of real silk but has neithi r 
its strer^th nor wearing qualities ; its price is markedly lower. 

The ailtivatiou of thb plant is capable of acquiring great importance 
in Southern Italy and Tripolitaiiia, as it grows in all soils, even wlim 
arid and barren, and requires no other e-xjurnses than those of sowing .md 
harvesting ; the latter is ciirriisi out in proportion as the fruits (follicles) 
dehisce, .^s the plant is distasteful to animals it might be used for making 
helges, and in view of its tufted roots, might be employed tor fixing sliifting 
soils. 

Work preparatory to sowing is limited to the ordinary ploughing maiie 
after removal of weeds by a couple of turns with the weedct and another 
two with the harrow. Sowing is carried at intervals of i metre between 
rows and at a little less distance along the rows. The w riter has established, 
by direct e.xperiment, that the yield of each plant (bush i to i metres high) 
is about 100 follicles on the average, yielding about astujogr. of vegetable 
silk. One can estimate Sooo bushes to the hectare (l ha. — 2.47 acre') 
giving a crop of 160 to 240kg.. saleable ata price varying at alxuit 2 francs 
the kilo (the substance is very light). The entire cost of culfivation conies 
to about too francs per hectare (it. rts. k/. per acre). 

54 S - Refttion between Colouration and Maturation In the Sngar Cane In Java.- 

Scbeltkma, a. M. P. a., In Afckiff v^ir d< Suikenmivslrif in Sfiierhndsch JmUf, Y(mt 

i5, Part 7, pp. Stwrabiijit. iVhruary I'/i?. 

The colour of the stems of the sugar cane may iliffer very greatly in 
the same variety : in fact, these differences are ,, sometimes so great that it 
is often impossible to use this exdnuration as a botanical chmacteristic 
in describing a given variety. 

The author has attcmnteii to establish a correlation between the 
stage of maturation and the colouration in tlie variety M K 2. Sanqilts 
of green, yeltow and reii stems gave the following average saceharine con- 
tent respectively: 


Prix NuuihcT Aufir Conlrnt 


Orcen stems . j6,iu 7 

Yellow stems i6.i#h o, (« 

Rc»l stems t 6 v* ‘if*: 


These results seeni to prove that the colour of the cane may give ,snim' 
indication of its degree of ri|>ene-s,s. The grc<-'r cane is not yet. ripe ; wIk-ii 
it becomes yellow it is already rijie, and it turns rexl in those phice-s to whii'li 
the light has ea.sy access. 

The author J toposes to carry out similar researches on other varif Hi s 
of sugar cane. 
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„ Experimento on tho Hsmuiog of Ten-Plants In J»va. - bernasd, ch. aad 

DKOSS, }. J. B., to Medaltetingn van kil ProelvIaliM vm Thtc. Biitavla, 

The diflSciilty of obtaining exact data as to the effect of any given 
lanure on tea plantations is pointed out. This difficulty is particularly 
vident during the harvest, which is carried out bv women who pick the 
oung leaves. Very minute instructions as to the method of picking are 
iven ; neverthelcp, some of the women gather the very young leaves, 
,'hereas others mix more or less old leaves. As the exjierimental plots 
le not always harvested by the same workers, there is a fairly large error 
a the residts. For other reasons as well, the results of the cxiieriments 
ave only a relative value. Tests carried out under the conditions de- 
crilied above, however, give valuable data on the question of manuring 
ea iilants, especially if the results are applied locally and general conclu- 
ions are not drawn. 

In an ex[ierimental field, peanut cake d Imne meal gave more satis- 
actory results than cake -f- su[>erj)hosphate. This last manure seems to 
ise its activity more rapidly. Complete manure did not give such gooil 
csidts, probably on account of the detrimental action of the mixture of 
i natural manure, such as c.ike, with a chemii'al manure, .such as jx>tas,sium 
;itiate. 

The Table given ladow shows 'he extra yiehl obtaimsl with the mamins. 


Increased Yidd 

Manure >>eicTiildge 

. . - 

u]' 111 5.>'> 


^ rh<»s{»bi) nilr«>i:vfnms IcrtiliH-r ia.-k* 

Ynut\’ct , rh-r»(>h*«-pt>t <ssic fertiliser. . . . 

' C-tinjilctc chvmioil fertiliser tn 


In another experimental field, a fertilising mixture fret^iieiitly used in 
he tea jjlantations of Ceylon gave an increased Weld of 3.8 The yield 
:uist. however, be controlled for at lea^^t one year before definite results can 
< obtnineil. Moreover, no conclusive results were obtained from .'ome of 
he tlelds which were ravaged by tlie insect: Uelopcitis a 4 »tonii. 

Tile results of nianurir.g exiKriments in a large tea plantation are 
!\vn. There was a inarkeil increjis<.‘ in yield, liit a decrease in the equality 
tile leaves. Atteiufts were nmdc to nuidcr the plants more resistant 
0 the attacks of insects. With tliisenl in view each plant masticated every 
vvn years with a maiuire coinpose«1 of : 5c gr. pesamit cake. >, g.. double 
^'‘lK‘q)ho,sphate aiid 2 gr. potassiuin sulphate, 'fho results were satis- 
actory. 


I'difly <'U pUntiiUon 


iVmiul i-.tkr . . . . . 

Iditn + Initu- . . 

/J<w 1 suiHr|»h«.sj>hitt« 
oihcr fcrtiltMTS . . . . 
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550 - Hie Cultivation of Aromatie Planta on the Southern Crimean Coast, Russia, . 
Hyjih^ E. B. {VoDLF, K. V). riHryneaciutt F. B. (PioouLicvsxa, G. \.\ 
Aju>6pex'rb 8. A. (Ai^kscut, K. A.), in KmoHUHecKiit Ka6uHmi u AVniui 
MUffCAi'a Cods UMiupamocKaio HuKumthato Cata [Boianitiit iMbornioty an 
Gordin of tfu Sikilskii Cordtn}, No. 3, pp. 41. laltu, 1916. 

In view of the favourable soil and climatic conditions of the southen 
Crimean coast the propitionsness of the present time for increasini; the cui 
tivation of aromatic plants there, and the lack of information on tliis suij 
ject, the Nikitskii Botanical Garden undertook a series of experiiiitnt 
in order to obtain exact data with regard to the cultivation of such plants 
Mr. Voijlf investigated the yield in essential oils of the followim 
plants : - Kosmarinus officinalis I... Lauras nobilis, 1,., Sdvia gmiuli 
flora Ettling, Lavandula spica I). C. garden plants ; Hyssopus officiiuh 
L., a wild plant of the south coast of the Crimea. As suitable apparatu 
was not available, the distillation of the plants was carried out in a piimi 
tive manner by the use of 2 flasks, in one of which was produced the steaii 
necessary to carry the essential oils contained in the plants over into th 
other flask, 'fhe liquid was condensed and the essential oils separate 
from the water by means of a sep.iratin» funnel. The appended tabl 
gives a summary of the results obtained. 


Rtsiills of Distillation Experiments. 
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-MCBlldl ua 
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I • 
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fiy* 

fi.l 
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Considering that the normal content in essential oils is 1.4 to 2 % 
for Rosmarinus officinalis, 0.4 % for Hyssopus officinalis and 0.8 % for 
lavandiila spica, it is considered prohaMe that better results would be 
obtained if the cultivation of these plants were improved, more especially 
as the estimations were carrie<i out by a primitive method and that the 
actual yield in essential oils of the plants studied is jirobably superior to 
that found. 

Mr. PioouLEWSKII determined the chemical composition of the essen- 
tial oils obtained by Mr. Vollk. They were found to dider little from oils 
of foreign origin, though they «howeil some ix euliar characteristics. Fur- 
ther research on this subject shoubi be carried out. 

The methmls for cultivating the plants studicrl are described by JlR. 
Albrecht. 

551 - Tobacco Growing in Russia ( 1 rva/ woo aoo a /j/woroswo./we?,, o^.jaoif.vhixr, 

of pfoduds u< iHiitfid luiahiou], N< ]l, I'ail i, j-p i-2\ : 

I'lirl 3 , pp- 1-5. I*ietro>jra<l. lytfc. 

In RHS.sia, sufK-rior kinds of tobacco from Turkish an<! .American seed 
(the SicoliaiM laiacum variety), inferior kimb (,V. rnslii o), called “ mak- 
liorta ”, " bakun ". “ chvi/.ent ", ami other tol)accos of b'.cal origin are 
cultivated siniultamsmsly. 

Table I sIkjws the state of tobaeco-grriwing in Knssia for the ten 
years igoj-iy^ 


T.sni.i; I. — Tobacco iro-.cini^ in kn'^sia ,ti:ii)i'; Ihc \caii 1005-1014 



PliinUtioii} 

3 s 6 

til 

Prod 

I6lacc<*s 

Miioo in 

ijuintAls (2] 


Number 

Arcu 

1:1 hL<t..ft'S 11) 

<.4i dill- 

1 , fv- 

U4iact'(« 

Tola! 

Per 

hwt. 

t 

X 1 

Ordln- 

•rv 

U‘ba«\'' 

Tctal 

A' 


T.ta 





4 3v 4‘>3 


j 

76*30 

0.17 iia 

423 774 

547 ii--' 

i>?o8f4 
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■/» 

— 

- 

39<’977 

- 

- . 

4^5 

t..i« 
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Tabi.K II. — Tobacco growing in Russia during ike year 


NuBba ! 
of town! 

dumber 

Total 

Production la quiaUla { Av?Tsg( 

and 

DMrkl , dlstrkU ; 

where the 
i tobacco 
is grown 

of 

ptanta* 

ttons 

area 

In 

bectarea 

Beat 1 
toboct'oa J 

; 

Ordinary 

tobaccoa 

i 

1 quiouii 

1 per 

1 bfctaicii 

Eastern , 

53 

6724 

180S 

«.S72 

4426 

1 

H998i 

7-J! 

Central IndustritU ; 

4 

17 

3 

— : 

— 

3>i 

10., 

Central a^rifnltural . 

I 102: 

57 269 

'.3034 

1 010 

264 .S79 

265 5801 

20.31 

Little Russifi . . . . ' 

I 600 

89690 

17 iSO 

15 820 

307 721 

32354' 

I«,S: 

North Wtstent . . . 

1 

12 

05 

5 

— 

5' 

10 

Smith Wtstem. ... 

2 (.as 

(«S 105 

3‘»<5 

5‘)4 

3207 

3801, 

!n,5( 

Southern 

5t'> 

17 

23217 

r.ys .504 

17b 

■255 744 

I i.w 

Tranfcaucasian . . . 

WJ 

rr 05 j 

I.S 175 


3(>y7 

MO*)33 


Kasteni Siberia . . 

I5> 

7 O40 

104 

41 

5 635 

S 97<’ 

•i'M 

Western Siberii . . 

n-t 



»<035 

- 

80.44 

22.} 

Araonr 

1.^ 

/ 7^ 

270 

2 304 

— 

2 304 

83 

Turket^tan 

4 

9 

82 

4 471. 

54 

4 480 

5.4 


(i) I <iuiulal p^f hev'Urc «» o.7$6 cwt p«r 


Tlie number of plantations varied during the last 10 years and shown 
a tendency to decrease; in 1905 they mmibcred 439 40.3 ; in 1914, 28130 
— a decrease of 15S006, or 36 %; in 1914. they nnmlx-red 14012, alxit; 
5 “f, less than in 1913. The area tinder tobacco during these last 10 yea: 
has also decreased, but only by 3 %, that is to s;iy fioin 76 830 to 74(ifi 
hectares. In 1914 there was a great incre,ase,in the area as compared will 
that of 1913, i, e. 12 249 hectares, or 20 %. 

During the last 6 years the plantations anil area on which tobacco i 
grown may be divided into 2 categories, superior and inferior. 

Table I shows that the superior tobaccos arc grown only in the minorit 
of the plantations (Vj to '/i) The area given np to the best tobacco i 
1909, 1910 and 1914 cxceerleii that given up to ordinary tobaccos, where i 
the position was reversed in loii, 1912 and 1913. 

The average area of the jilantations increa.sed almost continumel 
from 1905, and in 1910 was 0.24 hectare. During the following years, ii 
eluding 1913, it decreased to 0.21 hectare, or about 14 In 1914. tli 
average area of the plantations exceeded that of 1913 by 0.055 hectare. 

In Russia ordinary tobaccos are mostly grown. In 1914 their prinlui 
tion decreased, as compareil with that of 1913. by about 21 %. wheuJ 
that of the best tobaccos increased by 39 %. 

On the whole, the 1914 liarvcst was inferior to that of 1913 by 4 Ti' 
unit prorluction of tobacco v.aiied during the ten ■ year jK-riod 1905 to 1014 
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j i(ji3 it reached its maximum value, in 1914 it decreased to 14.9 quintals 
p^r hectare, or about 12 % less than the preceding year. 

The present state of tobacco growing in Russia is shown in Table 11 , 
(hich refers to 1914. In this table, Russia has been divided into thefollow- 
j,» districts ; 

i) Uasteni district (Samara prorinct-) 

j) Central industrial district (provinces o( Nljoi Novgowid anti SmrJensk) 

Central aifricultural district (provinces of Voroneie, Ktmnk, Penra, Riazan, 

Simbirsk, Ziimbov and Toula) and I^lttle Russia (jwovinct-s of I’ollav.a, Kharkov 
J3.1 Tchernigov) 

il North-weatem district {t'lrodno province) 

s) South-western district (provinces of Volhynie, Kie\’ and Fodolia) 

II) Sfoutbern district. 

From Table II it may be seen that the best tobaccos arc c\iltivate<l 
fliiefly in the transcaucasian and southern districts, whereas ordinary to- 
Isiaos are grown in Little Rtissia and the central agriciiltiiral districts. 

yy. Experiments on the Spacing of Tobacco Plants, in Java. — Uu vstes, o. ami si- 

iiCNrus.E.. In fut f'rort\taittinifooT VorsUnlunJnh^ I abak, No, XXVII. 

Sc'jJiaraiiK, lyiO. 

Tlii.'i pajier contains a detailed description of experiments carried out 
^iice toii at the Tobacco Experimental Station in Java in order to solve 
the following probl'ni's : 

ll How is the >ield, pet plant and per surface unit, adectei! by the 
-■jiiuiii.g of plants in different soils and climates ? 

2) What eftect has the sp.acing of the plants on the size of tlie leaves 
m l on their quality and colour 

The following conclusion.s were drawn from the results obtained: 

Yield Is perceijtibly diniinishetl b\ close spacing, both in fertile soils 
jnil in those less fertile than the aver.age. A .sqiacing of 3 X 1.5 feet is 
isiKidered best suited to toh.acco plantations under the iiorn al soil and 
'.liiinitic conditions of Central java. With this spacing the size of the 
icives, all other coinlitions being ei|ual. is relatively larger than with 
tli'ser spacing. 

?o far as the quality of the leaves is concerned, liecreased sp.icing 
n.ike.s them lighter and more unihirni. All tire exnerimeirts showed a 
E,irked improvement on this phut. 

The Relation between the Proportion of Veins and of Fruit to the Leaves in Dif- 
ferent Varieties of Mulberry. ■ s.s- Ne s. j “( this H iU.im 

■ir Experiments on the Pollination of Fruit Trees. -- Cohrik. i.r>uF. i.okixjs. in 

III,- l„urnul cl llocJilv. V.n. Vil, Na s, p,.. jfcvjin), i lig. \V.ishingtcin. 1 » C., mil' 

•Experiments have Ix-eit carrietl out chiefly on pot trees at the John 
IniKs Horticnltural In.stitution, Surrey, Engfaitd, to determiire which var- 
ittii's of the different fruit trees are self-fertile and wliich self-sterile. 
The trees were grown iit a house where they were strictly isolated from 
indicts. Some of the commoiter phrms, cherries and a])plcs can be clas- 
sified as follows : 
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Self fertiU 

Pluib. 

Sttf-slttile 

Deaniston's Superb 

Coe’» Golden Drop 

F^rly Mlrabelle 

Coe's Violet 

Reine Claude Vloletle 

Wyedale 

M^Tobalao (red) • 

(rrand Duke 

leA Prune C^nte 

Jcncrstin 

Monarch 

Reluc Clnude iV Alihan 

Early Transpareot 

pond's Seedling 

Reine Claude Huvuy 

Washington 

Prince Englebert 

J?nrly (>recngugc 

Early Favourite 

Old (.ircengage 

Gisborue'ft 

kksvorth Impcralrico 

ChilHo’s Oioklen Gage 

lyaite Traosparent 

Golden Trutisistrenl 

Curlew 

V Ictoria 

Pruue d'ARcn 

Ciar 

Kiver's liiirly pritlilic j set t-nh' 

Pershore 

Stint I ' 

Magiiuni bonum (red) 

M illanl \ when t 

Magnmn Bomttn (white) 
Kentish 

W'arwickshirc Dfi^>per 
Damson var’s 

CHPutiKi;. 

Sell-'^UriU 

Morctlo 

Bhuk IfKin 

l,ate Duke 

White Heart 

Self’FeriiU 

F’Uon 

Kentish 

Big rrogntore I'arly 

Big •'*ali»inlay 

Eiily Rivers 
(iuigne d’Annojiay 

BUtk Tartarian 

Srtf-Siitilf 

Stirling Castle 

N'>rlhern (•reenimj 

Baldwin 

l«ord Hiodlip 

Washington 

Cot's Orange Pipphi 

P»*tkrH'>ciifpic : 

Lord Derby 

Bramky's Stnilini' 


I>uchcs8 o^ Olilwibiug 

On the whole the self-fertile varieties cornsjiond with the Us! ir" 
pens ; this, however, though general, is not always the case, for Riui 
Early Prolific, which is usually a great cropijer, is from a practic.it v:! 
self-sterile, setting only about T % of its flowers when self-iioliinated. Ml 
Duke cherry behaves in a similar manner. Rome varieties of pKiue i 
probably better pollenisers for certain varieties than others, so care dv J 
be eaerdsed in selecting the variety best adapted. Eor in,s1ance. "N 
Old Greengage and the F,3rly Greengage are crosserl together only ,il» j 
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of their flowers develop; whereas, by crossing Greengage with Victoria, 
^llcnt results are obtained. 

Coe’s Violet, Coe's Golden Drop and Jefferson crossed among them 
^vfs produce no fruit ; crossed with others varieties they produce well. 

These phenomena are still more frequent in the apple : Cox's Orange 
„lv gives good crops when fertilised by pollen from Stirling Castle, Beauty 
ijath and Duchess Favourite. Similar facts arc observed among cherry 

*5. 

From almost complete incompatibility there occur gradually increasing 
jrees of affinity with correspondingly greater crops. 

The study of this affinity or physiological classification of varieties 
jiild be capable of serving as a guide to the choice of the most suitable 
rieties. 

I - The Walnut Tree and the Peean Nut Tree. — nunuT. i,., in u Projrjs igricou 

,1iituoU, Year 34, No. 13, pp. 297-303, 6 fig. MontpeUier, April i, 1917, 

In the last few years the value of walnut wood has increased from 
jO.o or i 4.10.0 per cubic yard to £ 9.0.0 or £ lo.io.o. As a result of 
5 rise in price many owners of walnuts have felled their trees in large 
ciK-rs, so that, in certain districts, there is a considerable decrease, 
vcitheless, under suitable conditions, the walnut tree is a profitable 
wtment, even from a txiint of view of its fruit only. Strong meas- 
.7 should be taken in the different countries to protect these trees, and 
iiztrland has .already shown the way in this respect. 

The author proixises that, in the south of France and similar districts, 
riiipts should be made to grow an American tree of the Julians species 
(7c \alue, during the best few years, has become equal to that of the 
li.ut. 'This is the (lecan nut tree {Hicoria pecan Brit = Carya oliviu- 
I’lii Nutt = Carya pecan Engler and Graeb.). This tree grows wild in 
1 iollowing North .Anurican St.ates ; — Texas, Oklahoma, Ivouisiana 
i-issipi, Alabama, .Arkans.as. Missouri, K.insas, Tennessee, Kentucky, 
i'.iiia, Illinois, Nebraska and Iowa. It has recently been much culti- 
A ! in Florida, Virginia, Georgia, Carolina and on the Pacific coast in 
!;!'niiiia and C'rvgon, and even in the more northern states, Ohio, Jlichi- 
!, New York. Pennsylvania, M.aryland, Delaware and New Jersey. 

.\ century has not yet passed since the .Americans began to gather 
: ! iiee.an nuts, to <ii.stinguish between the better and the worse varieties 
1 to graft. Il is csjieeially since iijoo th,at jiecan nut plantations have 
riased. In .America these trees suffer from certain fungous dise.ases 
1 from the attacks of iast-cts which do not exist in Europe, a fact which 
■ nirs their introduction. 

The jiecau nut tree is distributed over a very large area, and grows 
siils and climates differing greatly one from the other. It grows best 
the alluvium of the Missis.sipi, where it attains a height of 130 feet and 
ciicuiuferencc of li) feet. Its wood is much in demand, and, from 
"5 to igio, the price rose from 2d. to yd. [icr pound. 

The pecan nut tree w.as introduced into Europe a century' and a half 
" but luis not Ixx'n propagated. Some isolated pecans are almost sterile ; 
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they are not dioecious, but are incapable of self-fertilisation. It j 
only since the last 15 years or so that the Botanical Department it, 
introduced into France the principal large fruit American varieties an, 
cidtivated them. The results have been decisive, and the author do* 
not hesitate to recommend the growdng of the pecan nut on the same groin, , 
as the growing of the walnut, which it should replace in southern eountrit 
where the walnut sufiers from the summer heat. 

Although it prefers deep, permeable, fertile soils, where its deep rmn 
may be in touch with the water-bearing stratum, the pecan nut apjieai 
to adapt itself easily to various soils and climates. It may be sown 0 
the spot, but is best grown in a nursery. Seeds should be taken a 
much as possible from vigourous trees which are known to be acclimatisel 
The nuts should be laid out in layers, or, two d.ays before sowing, pl.ne, 
in a shallow vessel fidl of water and exposed to the sun. The soil shoil 
be light, and sandy rather than loamy. During the first year the yniia 
plants develop roots 4 or 5 times as long as the stem. 

Grafting is now gener^ in all American nurseries. All the diflir™ 
methods of grafting have been adopted successfully, but shield buddin 
is most used as it is the ea.siest. Dull, rainy days arc best for graftii,; 
Under favourable conditions trees sown in February or March may giv 
suitable subjects for grafting in the following sjmng. These trc-es 
be transplanted the following year. The nursery can then supply subjw 
of from 3 to 4 years for planting out ; older subjects are difficult ! 
transplant. Planting is usually carried out in Jarruary or I'ebnmn 
Great precairtions must be taken tliat the roots, which should be : 
inches long, -do not dry’ up during trans])i)rt. The subjects should I 
left in water for a night before being planted. The hole should I 
deep (6 ft.) The lower part m.ay be filled rvith fertiliser, covered wit 
good soil, on the top of which the young tree is jdaced. Care shiiiil 
be taken that the tree be not planted at a greater ilepth tlian it oKupir 
in the nursery. It should be watererl before the hole is filled up. It i 
advisable to fertilise the plantation with green manure. From 8 tn : 
years are required before any harvest is obtained. 

When ripe the husk opens out into four and the nut falls, nr is i i-i; 
picked. The harvest is gathered in the same way as that ol walnuts. Th 
nuts shottld be placed for about 10 days in sliallow layers in a well-vent 
lated loft, and dried ; they are then ready for delivery. 

It is necessary to clean nuts that fall and lie on the ground. Thi- 
done by means of a cylinder in which they arc revolved and ixilidu- 
Before selling, the fruit should also lie sorted as the larger nuts nlw.,; 
command a higher price. 

The pecan'nut greatly resembles the walnut. It is more oily, h.u 
mote delicate taste, and does not turn ranciil when kept. Its thin sh( 
is very fragile, especially in the improved varieties. 

The high prices obtained by pecan nuts have encouraged horticulturiN 
to cultivate them, and, at present, there are over l(X) varietii-s grown , 
different climates. The most interesting of these are ; Cordicr, Cuni 
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(lotscher, Indiana, Major, Mammoth, Mantura, Money Maker, Moore, 
Schley, Sovereign, Stuart, Succ^, and van Dcmen. Many hybrids have 
lecn obtained by crossing Carya oUveuformh Nutt, with the species 
•nf/a aquatka Nutt, and C. laciniosa Loud. (= C. sukaia Nutt.). 

j6 - The Formation ol National Parks in Spain i. creamlo I’arqucs N'aciona- 
les, In the Revista dt Moniea, Year XIJ, No. 959, p. 27. MaOrid, JantLir)' r, di;. — 
II. Vie ParquesNaclonalcs, in iis/>tjna For<rs/a/, Year III, No. 22, pp. 29-31. Madrid, l-e- 
braary 1917- 

Under date December S, 1916, tlie Kii^' of Spain has sanctioned the 
ollowing law concerning the formation of National Parks (i) : 

irl. f. — National Parks are lormetl in Spain. 

Ifi. 2. — Under this law all thf«c districts of the luational u-rriltrrj' shall Ije kn<run 
, S'atbinal Parla which arc exceptionally picturcsfiue, wocmIoI ^>r wild, ami which arc dcclar- 
j lo be so by the State for the sole pnritose of : fadliiatinf; access to ihem by suitable roatis 
[i-oiiimunlcallon ; causbig the oalural bciuty of the landNcajK-, ihc weatth of flora and fauna, 
le gcttgraphlcal anjl hydrologictil peculiarities to be respected by protecting them in the most 
ficacious manner possible against all acts of deslruclior^ deterioration or disfiguration due 
3 the hand of man 

\ft. 3. — The Minister of “ romculo '* is enlrustiH} with: — i) the furnuilion <>l Nalion- 
I I'.trks in agreement with the tamlowners of the di<tric(s in Ahiih they are situate*! ; 
I the ordering thereof ; 3) the allocation of the nctessiiry* grants for the lonuallon aud main- 
.n.im.'C of the roads of cranmuiiie.Utoii 

I,ater, by the Royal Decree of Febmart' 23rd. 1917. the Minister of 
I'omento" invited the chief Frtgineers of the forest districts to i)resent 

0 the Board of .Vgriculture, Mines and I'orests, within 2 months : 

1) A report onthe m-tsi ii'>lw-.*rthy siu-s of their circuit \%hicb. by rci.st-n "1 their nitur- 
f iir forest bciuly, their wcaUh <jf flora aii l fami.i, thirir gt.*« •graphu'al and hy'lro|t)gi(;il pecu- 
k.".ticsttre worthy of sjieiLd iTotovtion {.icc.unt slu^uM als«' Ik- taken of any drcuinslanees 
iiiandng religion. histor>' or IvgemP, tint the ad%is.ibiUiy of dcvlarinu them to Ik .Va* 
■w/ Parks of jVd/iona/ .Sifi-s iruty Ik omsiiUrctl. 

;) A report on the iiatur.d pe\'uUarilics and euri-rsilies which, in<leiH-n'knil]y t.f iIk* sur. 
tiiiding sites, appcir, in thcnischi-v, t-t he worthy id si-cAial pr<'tcction. 

3) A report nij ihcmirsl remarkable treis, with siKvialrefcremv to those which, byrc.i.=on 

1 their size, age, rareness, or the tr.iditioiiH attachcl to them, have become objects of public 
fTKTalioo. 

The same Decree ids?*) makes the pn^vi^i'ms necessary for the formation 
■f a CenlraJ Board of Parks (" Junta Ceiilral de Parqiies Xacio- 

lales ”), comiwsetl of : 

I E*re4dent (the Oirector of AeriaiUurc!. i Vicc-I’re'^idcnt ComicilliT apiminletl 
y the (rovemmcnl lo the ptst of ri^mwfvMoHr-r .»/ .Vii/mmii P<irks\, : Senators, 2 l>c- 

'Jtics, I Professor of Natural Sden<.x*N of the Central l-niversity. i In>iKctor or Chief Kngiuecr 
f Forests, and per se tl*c Royal Commissioner of Tmiriuc. 


!t) See; *' Un num’o scrvicio forestal" and ‘'Difscu^on del proyeclo do ley sobre Parques 
'Vinnalcs", in the Fm'sM dr Year XU. No. oSn, pp. 1-3, 19-aS Madrid, 1917. - 

' I'^rques Niidonalcs ", in /ftcriV^, Year VII, No. 173, P M-idrid, lyi?. ) 



884 


FORESTRY 


557 - The Kstive Trees ol Slo Paulo, Biull. - navasho db Andbaob, E. (Chtei o( ih. 
State Forestry Servla* iiud ol the *' Conipanhla !*aulista de Kstratlas dc Fetro ”} aim 
VECcni, 0. (Assistant ol the Forestry Service of the nbove-aientlon©! " Companhb '■) 
The na!ive woods of Sio Paulo ; Contribation to the study of Ike forest flora of the Sluu oi 
S. Pau/o, Brasil, V 376 pp. i- tigs. S. t'aulo, ii>i6. 

The following details of 157 native trees of the State of San Paulo are 
given : botanical classification (family and species), common names, dislri- 
billion, distinctive characteristics of the plant and the wood, specific weight 
of the wood, products and their use. Figures of the plants or their parts 
are given. 

There are also included figures of parts of 66 other trees which ate as 
yet unidentified. 

An appendix gives tables i)fthes|)ecific weight, the resistance to break- 
iug, and flexibility of the woods of many of the trees described. 

A bibliography of lo works is included. 

558 - The Forests of Porto Bico, Past, Present and Future.— mihmt, i, s , in t »,i, j 

SltUts PtparlmiHt a! A -mullun, HuUttin M.i 151 IContributiun liiim Ihi- Forest Si-niu-( 
W PP 7 -f Xn I’hitcs -f I M:ip- Wiishington I). C , 

The island of Porto Rico is very sparsely woodeil. The insular lunl 
geogtaphicid position of the country, its small size, its restricted area nl 
level lands, ard its density of (lopulatioii, have occasioned unusual demand; 
on the forests. The same cycle of change is found here as is recorded hy 
ciafilisation everywhere - the waste and despoliation ol the bounties of 
nature, followed by an acute rcssl for what has been destroyed. 

Of the once exteii-sive virgin tropical forest there now remain only 
isolated remnants in the most mountainous ami wind-swept parts ol 
the island. This tract hms an aggregate acreage of between 35 oor^ani! 
.)0 000 acres and iiicludis several thousand acres of brushwood. Tht 
total area of high forest is scarcely z per amt. ol the total land area 
Part of these lorests beloni.s to the (Jovernment. There are. Iiesiiks, 
about 400 000 acres classified .as "timber aiidbnisli lands" and a lew tl, on- 
sand acres ol nnngrovc swamps. The total wooded area amounts lo,i]i- 
proximately 20 per cent, of the total area of the country; but not niou.- 
than h's of this area as now under forest capable nl yielding a wood-]iro- 
duct other than charcoal and liiel wood. If now there be added the tbsoou 
acres in coffee plantations and the 6 500 acres under cwonut pahiis, the 
total of all lands under forest or brush cover will amount to 27 per cent, 
of the island. 

The following forest formalious may Ik- distinguished , the littcii.il 
wooillards, presenting 2 tviK-s. the mangroie swamps and the dry ti-ial 
womllands — the moist, deciduous forests — the tropical rain forests — 
the dry, deciduous fiaests - the old field growth - the plantations nl 
coconut, coffee and cacao. In Porto Rial, the climate and liy'drologicsl 
ctTects of the forests are not very noticeable. The production of lumber 
and timber is very limital and much must he imiiorteil, especially fmiu 
the Umted .‘'tales. The prineipal forest industry in Porta Rico is char- 
coal burning Hixia Orclianx is grown and supplii'S a ailonring matter; 
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„ther ^ouri^ and dyeing materids, gums, resins, fibres and fruits pro- 
ditced m the forests would be of decided commercial value if systematically 
in proved. 

Reforesting is necessary for the regidation of the water supply and 
to provide timber and especially wood for fuel; but in addition, there 
is great need for scientific knowledge regardir^ the forestry conditions of 
the country, systematic management of the existmg forest, and improved 
Ipopular ^ucation. Thus an efficient and well-equipped forest adraini- 
jitfation IS required and i n cnerge+ic fore.st policy. 

The ancient Spanish laws dealing with tree-planting should be enforced 
',nA the Board of Commission of Agriculture should have its designation 
and ^wers extend^ to include the subject of forestry. There is in 
Ithe Sierra of Luquillo, a Forest Reserve (now National Forest which 
loHginally formed part of the Spanish Crown lands and after became the 
property of the Federal Government of the United States. Originally 
It occupied some .*0000 acres, but Is now reduced to 15 000 acres. 

An appendix drawn up by Mr. \V. I). Brush with the assistance of the 
miter and Mr. C. D. Mui.t, gives a description of the forest trees of Porto 
Rico, divided into 172 genera and 57 families. 

A .second appendix contains a bibliographical index of 100 publication. 

559 - The Forests of the Hawaiian Islands. ^UcC.^ccIlKY, v , lu ;*<■ Wm; Wvrid, 
Vol 20, No 6.. pp 2 llaJtim<*rc, M-1 , June 

The flora of tlic Hawaiian Islands is noted for its endemic character, 
shicliis especially noticeable in the forests. The latter jtrisi-nt diiTerent 
tyn'S which are rlejK-ndent uiioit 2 fuudameutal factors : elevation and 
the trade winds. Utilising these two ba-ie factors, the following wcll- 
Icfiued types may lx.- <lislingt\ishcd. 

I Ltlti>rai fofisis : a) humi-l (wiiulw;ir<l); 1 ) .in<l 

11 (lUliludc i (*'>o to i 50.) ,v, humi-l («in<luai<|| ; {k-cwurtli. 

ni L^ucr /‘offW |i "' <• to ; ft .f) huini 1 : h\ aritl. 

IV SlitUU / ‘’fi.o Z'‘Hf (1 t" V’"' ft ): ‘*J luruM ; /■} .irid. 

V Vf'p^r I'or/sl Z.nnt (5-t.»o t<» {.< •••»■• fti. 

VI Zotu I'cftsts i]KMks riMni; tb«? vluu l In-lt'. 

nf thc’sc ZfUK's an<] is inlialiiKyl by ruiRsc-ntiilive 

dii'l shrubs which in main- instances occur in no utlur ictiion. Thus Cii- 
• I'll','! I u tit Jfh>phy}lum Linu. (thv *' kam.ini "} is 'listiiictivc of th-.- hiniu'l 
•itloral ; Saitlalum Frcyrinclianuni r»au(1. var. Jiiloralc llillh. ('" bc-ach sail- 
ItbviMHi ") of the arid littoral : Hihisem tiluiccus Linn. (“ han ”) of the- 
''•.iiihil lowlands ; Kryihrin.i o;.'opAs/'<YWrf Oaiid. wili-wili ”) of the arid 
' 'wlands; AU'uriti?, moUu<:aiia (L). Willd {“ kukui ”) of the lower forest : 
''It'irosidcrvs polymorpiui (bind. (“ K-hu.i ''hia ”) : an I .-iffk jvi Koa Gray 
koa ") of tiic iniil'llc fnn-sl ; and Soplwra rArv5o/i/iy//<i Scciii {” iiiainani). 
"i the u]i|HT forest. 

Troni the jxiiiit of of lunil>cr sii]iply. the only forests of value 
iic those of Mfiri>suii’ros polymorphtt an«l .Ltrew Rott. Mdrosuicros poly- 
^^“rplui attains a height uf 75 to ux) ft., the wxxhI is dark red, close grained, 
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hard and vtr)’ durable. It is chieffy used for flooring, railroad ties, puv- 
ing blocks and other purposes that require hardness and durability, anj 
is for many purposes superior to the best oak. 

Acacia Koa, or " Hawaiian mahogany " is a beautiful golden-red 
wood prized for fine cabinet work, furniture and interior finishing. 

AlewnUi moluccana is a conspicuous and abimdant tree in the hiwti 
forests, but its wood is of little value. The nuts (candle nuts) yield an ex 
wllent “ wood oil " (i), but the expense of gathering the crop has retard- 
ed cormnereial exploitation, Prosopis julifiota (" mesquite " or “ kiawe 
has been introduced into the lowlands ; its pods are used as a cattle kid 
and its wood for fuel. 

The chief value, however, of the native forest is as a watershed, protiit- 
ing the steep mountain slopes .and ridges from erosion by the torrential 
rains and conserving the w.ater siipply. Large areas are now included in 
the Government forest rescri'es, under the control of the territorial Biirciui 
of Agriculture and Forestry of Hawaii. These reserveaare being enlarge! 
from year to year. The fencing of reserves to keep out cattle, the enfnr- 
cement of trespass laws, the extennimation of the Irighly ilestrurtive wild 
goats .and cattle, are imnnincnt featuri-s in Ute prescre'ation of the forists 
of Hawaii. These native forests are unusn.ally susceptible to injury .-md 
dcterior.ation and there are few pKaces in the world where the* imixT.ativi 
neces.sity of forest cmiser\-ation is as strikingly demonstrated as in the 
wvxided mouutains of the Hawaiian Islands. 


I.IVF; STOCK AM) BRlvUUlNG. 

360 - The Treatment of Overworked Horses and the Value ol the Use of Glucose Se 
rum in Intratracheal Injections, masoito, lwuvuxi, in 11 Vu.hv /■Ockm, Mr .. j 
Jr M.Utctiu iVfiTfirwffir, Yfnr Nn. 7, 1’P. I'-.-lt r ; .Ve. S, pp. irs-lpr. Turin, .A]ir!] 
ts anrl yr, rar;. 

The value of intratracfieal injections of glucose senim on overworke! 
horses was compared with that of a s|)(a-ially gooil ration, iiieluiling gririi 
fodder, given to army liorses of the same age and breed, .and with charaetir- 
istics as similar as possible. The horses of Group I were given a daily ra- 
tion of II lbs. of oats and n lbs. of hay, fed at 3 ilillerent times, and eviry 
other day they were given an intratracheal injection of i 500 gr. of a i "i, 
glucose serum. The horses of group If rcceivcsl a daily ration ot 5 Hi' 
of oats (cooked during the first was'k), tj lbs. of hay, q lbs. of driol saga 
beet pulp, 3 lbs. of cake. Tliis r.ition was fed in 5 lots per day. 

The treatment lasted 30 days, ami the r'-sults arc snmniarisesl in tl’.t 
appended table. 


(i) Crjltimen “ wotkI oil" which has ni,iny tcehriic.il was, U the nil obtainel fi m 
Ihe dccorlicatftl nuUof AUitnUt (ordata Slvivl, grown ehietly in China and Japan. it) ' 
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The results sliow that, as a ijeneral rule, from a practical and econo- 
mical (mint of view, ^'>'■>'1 rations are Ix-tter for recuperative treatment 
than intratracheal injections of jjlucose si-ruiu, more esix-cially so, as this 
ropiires the ser\'ices of an ex[x rt, much time and a certain expemiiture. 
Injections are not recommended in cases of coniplete ])rostrntion and loss 
m 1 .appetite. In <ithcr cases the sm;:ir shonlil lx- ailministered through 
tile i;a.stric tnlxc or, still belter, Ixith treatments should lx- carried out 
ill conjunction, fly tliis method two ..r three intratracheal injections should 
tx' ipven at the bemniiiiig. Tlii'Se reanimate the exhausted animal by 
exciting its appetite. It stionld then he given a recuperative ration rich 
ill c irlxihydrates and, if pissihle, gnrn fodder, so di--tribute<! as to give the 
necessary' time for the utilisation of the inaximuni of the nutritive elements 
Contained in the ration. 

561 -TratDUDtoI Lymphangitis inHonesbyBacteriothenpy.- rmem, c,in<^™^ 
Ics ftPh/wb S/APK-fs d( r V«)l. i?t Half-Year, No. i:, rP 

40Q. fariii. Man'll !'*. I'ii; 

Owing to the seriou>u tirmhlc that lymphiuigitis tlreatenetl to cause 
among cavalry horses in h'raucc, a thorough study was made of this tyiw 
of disease and important results obtained. 

Two ctief forms of lymphangitis are knowm at the present day : epi- 
zootic lymphan^is and ulcerative lymphtin^ili^. The former, introduced 
into France by horses from North .Africa, is almost a novelty to veteri- 
nary surgeons. The latter is well known and attacks all domestic animals ; 
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the work of Preisz and of NoCAllD who discovered the badllus simulta- 
neously, is well known. 

The Preisz-Nocard bacillus is morpholopcally similar to that of diph- 
theria. It produces a toxin, gives a film in Martin’s broth and its favourite 
meelium is coagidated serum. However, after a few transferences, it can 
give fine cultures on gelcse-potato. 

While studeing the properties of the bacilli killed by an alcohol- 
ether mixture it occiured to the writer to test their bacteriotberapeutic 
action upon ulcerative lyirphaugitis. The results obtained were most 
encouraging. 

Roux dishes are inoculated with bacilli grown upon coagulated se- 
rum. The resulting crop upon the gelose-potato ol the dishes is emulsi- 
Bed, after 24 hours incubation at 37* C , in a physiological salt solution. 

The emulsion is then centrifugated and the germs killed by adding 
equal portions of alcohol and ether. 

’The luprid is left in this way for a night, decanted and either stove 
or vacuum dried. A large store of germs is thus obtained and tlit 
vaccine can be prep.irerl as waute-l. All that is requited is to en'ulsify the 
powder obtained with the physiological salt solution, warn, for 2 minutes 
at ioo» C and inject beneath the skin of the neck or shoulders. 

The animal stands the injection well; the temperature reaction is 
weak, 0.5“ to 1® C. ; the general reaction is nil, there is no los,s of appetite 
and all the other functions remain normal. A small oedema forms at the 
point of inoculation and disappears at tlic end of one or two days. The 
number of injections required varies .acairding to the seriousness and 
duration of the disease ; usually 2 or 3 are sufficient, sometimes a qtli, 
injection is useful but this is not often the case. 

Isxal attention should be given ; washing with anti.septic or paintii'g 
with tincture of iodine, 

Atter the 1st. injection, towards the .(th. day, the ulcers begin to dry up 
and the tendons relax. After the 2ud, and ’td. inocuhations, the improve- 
ment is obvious, the limb regains its mobility ami the skin becomes normal. 

Contrary to what is the case with the usual treatment , im relapse 
has been remarked in at<imals cured (in one case a year has passed siiiec- 
ir.oculatior.) by this method. Further not a single case of elephantiasis 
of the limb has been observed. The animals treated an 1 cured by the 
writer are now employed as cab-horse.s and in spite of their hard treat- 
ment show no trace of their old trouble. 

56J Experimental Work upon Equine Trypanosomiasis in Moroeeo.-- vi i.r, 11 ia 

UulUtin it hi S>CK‘t ,te Paik-’h-^ie Pxoii^uf. V*>I, X, 'No u UP I’.in.-. 

May n, I'ur. 

The work under notice was carried out at the Research I/il)oraturv 
of the Stock-raising Department at Casablanca, kforocco. 

Messrs. Seroent, L'Hkritier and I!Ei.i.KVAr, {Bulldm di hi Socich 
dc Patho’.ope twligiie, Vol. VIII, p. -133, July 21, iqt5) have i-lcntificd In- 
panosoHia maroccannm n, sp. as Doing the causal agent of an epiznoty 
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among horses which is very common in Morocco and has a clinical aspect 
of quite a special character. 

The writer, who has already drawn attention to this disease {Ibid, 
iptS* P* ^^5 p. 646) h,as carried out experiments uj>on the behaviour 
of this tryi^nosome in several different animal sjiccies (mules, dogs, rab- 
bits, rats, sheep, goats). For purposes of inoculation, parasites were used 
from 6 different horses. 

The results were as follows ; 

The tr>’panosome was shown to be very virulent for the white 
rat which, after an incubation periorl of 3 or 4 days, .showed acute infec- 
tion lasting over an average period of 7 to 10 days. Autopsy showed the 
s])leen to be enormously eiJarged. 

The rabbit is apparently little affected. The disease assumes a chronic 
aspec-t and develops slowly and irregularly. Symptoms and lesions are 
the same as those produced by the other tiy’panosonies in these animals. 

Following inoculation, the dog showe.l infection of the sub-aente 
trqie with frequent txiuts of fever. The almost constant presence oi the 
trypanosome in the blood of the animals makes the course of the illness 
easy to follow. 

Ill the case of 1 mules, the disease ran a imicli more rajiid course than 
that in the horse resulting from natiind infection ; the ;>eriod was bS to 
98 days. The incubation pcriorl after intravenous inoculation was 9 
and 5 days. Passage through the rat seems to have increased the vini- 
lence for tlie mule. .N'o oedemas were iioticcsi. 

Two goats and two sheep irioculatetl never showeil any trjyranosonies 
in the perijiheral circulation nor any symptoms other than attacks of fev- 
er and loss of weight. The 2 goats recovered, one after 13, the otlier 
after 12 months. 

363 - Tuberculosis ol the Goat.-- m , in ( -.uir.as r,n.iio fAiai;- 

tme J'A:ricuiture Jf hran:-,-. \ • ! JII. N'b « -•. I'l' VHM ?' I'an?. M. i.h I'li;. 

Al^liouuh tubercukir lesions (»1 uny kind are rarely foiuul in slaiight- 
cuhI f'oats, the ^eiicnd oihnion that these animals are iieVer attacked by 
tid>ercvilo«4.s is quite enoneous. 

The question oi tuberndosi*? in the iroat is of f'reat interest, not only 
from a scientific oi view, but also from tliat of jmblic health, Ihe 

’.'oat is often calleil “ tlic i>oor man’s cow and is iinicli used in the vicinity 
of towns, and cs]H*cially round Paris, for the artificial Kinliiii^ of infants, 
and nuiny faniilies of the woildn^-class keep goats under f iirh' precarious 
conditions. 

There is no doubt that tubcrcnloMs is rarely found in goats, that the 
clinical svmptonis may often be confusi'd with tliose of otlier diseases, more 
(.articularly verruinou,^^ bronchiiil-jmeuiiionia, and that tlie vdisease is un- 
suspected' during life and rccognisial only after death It should also not 
be confused with parasitic psomlo-tuixTcuIosts frequent among small 

rodents. 

There is absohiteiy no doubt that goals are susceptible to tuberculo- 
sis. Prom an exjHTiim'ntal jxiint td view goats ma\' easily be infectotl 
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with bovine tuberculosis by intravenous inoculation. They may also 
contract it by li'ung for a prolonned period amoi^ cows. This was con- 
clusively proved by experiments in which young goats from a small herd, 
and sheep, were left to wander at liberty about a stable in which tubercu- 
lar cows were housed. An average period of i year of staMe contamina- 
tion was necessary for the goats to develop the disease, whereas the cattle 
contracted it in a few weeks or a few months and the sheep only after 2 
years. Once the herd cf goats was infected, the other animals were conta- 
minaterl iri a relatively short time 

It seems that the tubercle bacillus only establishes itself with difficul- 
ty in the goat during the 1st. jieriod of acclimation, but once this petioil 
is past, the contagion spreads fairly rapidly. 

Natural tuberculosis w.is observed in a herd of i6 goats in the eastern 
suburb of Paris. During the year Ii)i6 three of these goats died and the 
posi morUin examination of one of them (made by the veterinary 
surgeon, M. Gukniot) showed tuberculosis to be the cause of death. 
The II surviving animals were then subjected to the irfrapalpebtal 
tuberculin test : 6 gave a positive reaction ; the 5 youngest did not react. 
Here, therefore, was a herd attacked naturally by tuberculosis of unknown 
origin. Tlie animals were used for ttie production of milk, and more tli.ni 
half of them were diseased. 

It has been proved experimentally that, if goats contract bovine 
tubercidosis, they only contract hur>an tuberculosis with great difficulty 
There is a marked diilerence between the human and bovine bacilli, but it 
is only a que-tion of acclimation and the author has been able to btiug 
about the passage of the one siH’cics to the other. 

The author concludes that insufficient attention is p.iid to the .jues 
tion of milk u.sed as food tor children and old iX'oirle. liven in the ease of 
goats the sanitary condition of the animal .supplying the milk should be 
controlled, above all from tbe jKiint of view of tulierculcsis. 

364 - The Nutrients Required to Develop the Bovine Foetus 11 in 1 n: 

versify of Missimn •'/ I ,T»t «//««', I niu/lMriii h if>enmfHt Staliun, lif^eard liuili- 

/ H pp. 23 pbitrt - ^ iliaRrantf. Culunibia, Missiniri, Nt»vcml>cr 

Under ordinary conditions the cow uses food for one or more of live 
purposes. These are ; 1) maintenance, 2) milk production, 3) gain in 
body weight; 4) growth, 5) development of the foetn.s. lixperiniental data 
are available regarding the nutrients rc-f|uire‘l for each of the hrst four.' 
Feeding standards have been e.alculated from these data and arc generalh 
considered sufficiently accur.ate to be of prac-tical use. No experimeirt.il 
data have twen found concerning the nutiients rcriuired for the last. Ilu- 
development of the loetus. although some results have been publisheil ot 
experimental work closely related. 

'Phis investigation carried ont by the writer is an attempt to deterniiiii 
tbe nutrients requirerl to develoii the bovine foetus. 

At the close of an investigation carried out to determine the caii v 
of wide variation in irilk prmluction by dairy cows, two cows were ;u .«!■ 
able and the neces.sary data partly t.aken to make this study possiWi' 
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jTiese cows had been kept farrow and the maintenance requirements de- 
ermined for a period of 180 days for one, and for 150 days for the second, 
[hirinj! the maintenance perio<i troth received the same ration except as it 
MS necessary to vary the quantity on accoiinL of the difference in size of 
[he two animals. A digestion trial was conducted for each during this 
naintenance period. It was then planned to breed these cows and conti- 
aue them on exactly the same ration, both in kind and quantity, during 
gestation. The effect of gestation would then be measured upon the cow 
jierself rather than in terms of feed, taking into consideration the weight 
and condition of the cow after parturition. At a later date three more 
cows were available which had received precisely the same treatment as the 
two first mentioned, their m.aintenancerequirementshaving been determined 
lot a period of six months. A digestion trial had also been carried out for 
each during this maintenance period. It was planned to breed two of these 
cows, using the third one as a check, the rations being kejd in the same 
proportion as had been found necessary during the maintenance period. By 
following this plan of using a check animal, any variation that might be due 
to the influence of the season of the year or quality of feed would be 
controlled by the check animal. The results were to be measureil as in 
the first experiment by the effect ujron the cow rather than by the amount 
of feed consumed. 

After the results of the first experiment were available the original 
plans of the investigation were enlarged and the cooperation of the depart- 
ment of agricultural cheiuistry of the llksouri Kxperinient Station was 
secured for the purpose of taking data in regard to the c-omposition of the 
foetus at birth. A portion of the results of thi-se analyses have been 
f.iiblislied (i) aitd the remainder will be made public at a later date. 

The results of these two investigations ])resented in this Bulletin in 
23 Tiibles and 4 Diagrams, and amply discussed by the writer lead to the 
conclusion that the amount of nutrients necessary to develop the boxdne foe- 
tus is so small that it cannot lac measured by ordinary methods of exqaeri- 
mentation. 

In fact, the cows developert calves of normal size for the breed on a 
maintenance ration only sufficient to maintain tliem at \uiiform weight 
when not pregiuint and not pio.lucing milk, and one cow weighed forty-eight 
poniKls more after the calf w.is .Irof'.ped tliau when bred .and the others 
wcigtied only seventeen [rounds less. 

These- residts may lx- due to one or more of three po.ssibIc factors : 
I) better use of fwd <laring gestation : 2) deiaeased uiaiuteiianee during 
prcguaiicv ; and 3) small amount of diy matter in foetus. 

The conclusions with reference to tlie.se three f.actors may lie summaris- 
ol as follows : 

l). UHiile the data taken are not very satisfactory, the indications 
;ue that the coefficient of digestibility is not changed by [iiegitancy. 

;0 IBoU'lwmoi-, P f C.'mpwlion of Ihr tcelus f-rffO-./iBC' Ihr .liieoriiii 

''-■oclv of .ImmrJ i'frti/KCOoii : i.-'-i-'i. mis 
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2) . The data do not make it possible to conclude definitely that 
the maintenance of the animals is decreased by pregnancy, but it is thouglii 
this is probable, and could be accounted for by the animal being quietn 
when in this condition. 

3) The data show that the amount of dry matter contained in Hj 
foetus and its accompanying fluid and membranes is very small. The small 
feed requirements necessary to supply the dry matter of the foetus togethei 
with the amniotic fluid and placenta, is either too small to be measiued on 
account of the length of time represented or is offset by the saving due to 
decreased maintenance. 

Four Jersey calves analysed at birth contained an average of yj.oqpei 
cent.ofwater. Pataavailableindicatetliatbreedisnot a factor infliieiiciii:i 
the composition of the new born calves. The amniotic fluid weighs abnit 
thirty pounds and contains approximately 95 per cent, of water. The jila 
eenta weighs about i8 pounds, of which approximately 85 per cent. isw;ifet 

A Jersey cow produces a total of only 15 or 20 and a Holstein 20 ot2- 
pounds of dry matter in the foetus ami its .accompanying fluid and mtiii- 
hranes. 

On the dry matter basis a Jersey calf at birth is equivalent to from in 
to 170 iwunds of Jersey milk. In the Holstein breed the calf at birth nil 
contain as much dry matter as from 200 to 275 jrounds of Holstein milk 

Using the Jersey cow as typical of all, it is shown that she priMlucn 
during one year 1263 pounds of dry matter in her nulk. During this tinu 
2828thermsof energy were a vailaWe in her ration for this milk prodiictim 
in exce.ss of maintenance. Her calf, with placenta and amniotic fluid, con 
tained approximately 2q pounds of dry matter or 1.9 per cent, as much dr; 
matter as in her milk for one year. 

If the calorific value of the solids in the foetus arc considered cqni 
valent pound for pound to that ol the solids in the milk, it would appear h; 
caladation that this cow wouhl reqiiire 1.9 \m cent as much energy .r.swa 
used for her milk production, or 47.7 therms. The actual energy in tli 
foetus and its accompanying lluid and membranes calculated from th 
weights and composition was 56,4 therms, a figure suiparisingly close to cal 
culated requirement of 47.7 thern s. 

All the data available indicate that the wciglit cf a calf at birth is U' 
ordinarily influenced by the ration teceiveil by the mother during ge-t: 
tion. This is esiK-cially true with refereme to tlie energy value of the r. 
tion, but may not hold g<KKl when the ration has been decided])’ deficient ; 
some constituent for a long jx-riod. 

563 - Kew Feedlng-StuBs used In Germany during the War. - Knso, M Ur m il 

.\gricuKunU Stii’.ien of ihe SntycT Uistrivti. in /.(nwurtrr’fiffl.’rnf^o JtihfUtfh lut 

Year 6. No. n-!j, pp. r.Seiir Munich, i-.ui'. 

A large number of feeding-stiiffs which h,avc been placed on the niarkct 
since the war and recomnienderl either as new fon<ls or as substitutes, luve 
Ijeen analysed and examined at the Agricultural Station of the SiKver 
district. This paper deals with the fooils receivt’d for iiiialysis from tlu' 
1st. April to the 1st. (October, 1916. The following are the most imixirtaiit 
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1) Rhubarb Leaves. - Up to the present these leaves have been 
;{t in the fields to be dug in as manure ; now they an* recommended as 
»(i for cattle. Their chemical composition is : 

Mttisturc ‘•i; Nitroxt-n-fret extrrui . 3.S6",. 

Crude prolciu Crude fibre 

Crude Ash (cbkfly sand.i . . . i.r/> 

The leaves are very rich in moisture, but their dry matter contains 
jlids of high nutritive value, especially in protein. The dried leaves are 
lid to be better than hay of the first quality and might be fed to pigs, 
'reference should, however, be given to the green leaves. 

2) Seaweed. — Doth dried and fresh seaweed lias lieen put on the 
larket, The analysis of samples of Fucus vesiculosm, both when dried and 
,hen fresh, gave the following n-sults : 

I'rcsh r.round Drv 

6cawml Seaweed 

sr/ir' ‘‘-’V 

50.5.' 6. so 

l.f.l 3 ,1 

-('T** 

. s ..,5 ,...<.0 

1(13 l(..3; 


If the solids of these two foods are coinpareil. itisseenthat their chem- 
.,il com[)osition is not quite identical l*'resh se.tweed is richer in crude 
ipitein than ground dry .seaweed but poorer in crude fat ami crude fibre. 
Is a rule seaweed contains little protein or fat. but a large quantity of 
iitrogen free extract and cnidc lil.ire. 

Kxix'rinicnts madein Norway and !*'rance. and. recently, at the " Kaiser 
.Vilhelm Institnt " at Dahlem (Herlin). show that this food may well be 
aven to animals. N'o trace ol its smell could lx* found either in the meat 
It eggs of ex]x*rimental animats. It h,is not yet been determined to what 
■(lint its nutritive elements are utilised by anim.als.but its nutritive value 
ijuxars to diqx*nd chiefly ou its iiitrogeii-frcv extract, which consists prin- 
ipally of lichen starch, arabinose, d-galaetose. etc. The crude fibre is 
probably also easily digested. However this imay be, it seems most advis- 
lUe to give the seaweed in the gromui, dn,* state, as a suiiiilementary 
iffld, esix.-cially for cattle and pigs. Its nutritive v.alue must not be over- 
rated. Fresh seaweed should not be tras|)orted great distances as it is 
liable to go bad. 

3) Straw Meal. ~ ■ This is much usetl, but is often put on the market 
raider false names. The same me.al was analysed uhder three different names. 
- " I'uttennehl aus Gi'treideabfalleii ” (meal made from cereal by-pro- 
lucts) : Pflanzcnfnttermchl 1 *. (vegetable meal F) and Fiittermelil fiir 
Jungvieh and Schweine, Sorte 3 " (meal for young cattle and jugs, ttqie 3I, 


Moiaturo 

Crude lirotein 

Cnide (at . 

yUnigcn-frce extiaet . 

Crude fibre {K'lnie’a iK-lh*-!-. . 
.Ash 
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In all three cases the «imples consisted of ground straw of cereals, T]^, 
prices were rcsix'ctively M 38.5. M. 38, and M. 50 per quintal (i). 

Feeding experiments carried out with this meal, anditscheiuiealeDiu 
position, both]»Tovethis fowl to b(‘unsiitisfactoryforpigs, cattle an<l horses' 
and the price out of all proi)ortion to its actual nutritive value. The 
same may be said of the product called “ Flrbsenstrohmch) ” (Fea-st;!!!; 
meal), which is alst> widely distributed on the market. 

4) Spdt Chuff — Finely ground sjK'lt chaff is a i>roduct m, 14 
under a false name and at ver>' high prices. Two samples, underthenaiiiLsdf 
“ Futtemiehl ” (fmlder meal) and “ Weizenmchlkleie (wheat-flour lirani 
resfiectively. were anniM>sid ahnost entirely of ground spelt chaff ami only 
contained traces of flour. Their value dtKs not excanl that of the wlKtl, 
chaff, and their use is not rmunmended. 

5) Concentrated Siniu' Fodder : Concentrated Sirau: h odder u'd'n 
Albumen added. Hy iKuling straw in an alkaline solution under ])rr‘.vur,. 
a ixmceiitratcd. easily digested food isobtuineil. Fart of the solids, 

ing the crude protiiu and tlie gT<‘ater part of the nitrogen-free exti.ut 
lost, but the cnide fibre becomes nu^re digestible and, as coinpared ui’ii 
the solids, hiis the same starch value as pure starch. 

This process has Imvu inlrmluced into Geruuiny by Oi:xMAN,v Tli 
cellulose pre]saTed as alnwe is uiix».^l with molasses and the wlioU- 'Iriiti 
About 30 parts of molasses should Ik* mixiri with 70 parts of moist straw 
The product, " StTohkraftfutter " (concentrated straw fitdder} is hii:h’,\ 
recomuK-nded, Its chemical com]H)sition is given below: 



.... ■, 

Cru !c pretfin 

j 

Cru*le lal 

'• 

N'itf*»2cn-(Tv»' cxtr.ut . ... 


Cnuk fitTf 

')A'U 


i 7-' 


Its starch value is 70 to 75 kg. ]>er (piintal. It contains little albiiiai/: 
ami its crmle protein, consisting of the amides of the idoIisms, imi::; 
entirely replace this want. 

For this reason, matter richin albumen Ikh-ii added to tins j ri"’ ’ 
and the mixture is known under the commercial name of “ Kiweis'-tf ':; 
kraftfutur ’ (comvulrated albumen straw fodder). • Dried yea^t w . 
first arhled as albuminoid, !>ut now ground lupin seeds freed from \h' 
bitter elements are chhfly used. The saU- of this ])roduct has Ihvii 
over bv the " Bt'zugsvercinigtmg der deutscheii bandvvirte” (C'm*!”. r i‘;\‘ 
Association of German Agriculturists. fleTlin), which distribufl-s it tof.in' ' : 
through tiic agency of the " Lande^futtcrmittebtellen ” (district '‘Itiv 
for the distribution of fodder) or the “ Komrminah’eri.\tnde uau- 
federations). Analysis showefl it to have t!u‘ following com]>o>itioii : 
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Sample I 

Sample II 

Moiftture 

• ■ • • 10,^2 


Crude protein 

JU .75 

(t.iHj 

I-iU . . . . • 

0.32 


N'ilro«cii-lrtf extract 

• • • 44-U9 


Crude fibre 

• • 2>*.IO 


.\sli 

. . 

0.13 


In both 6ani|)k*s lupin sttnls fm-d from their bitter elements were 
jdded to supply the deficient album-.-n. 

The results of feeding exjierimvnts showed that the conceiitratefi straw 
[odder with albumen addwl w-as a suitable ^kkI for all animals. It replac- 
s eats for horses, for which it is an excelU-nt f<H>d, and is equally suit- 
ibl*: for cattle. Go<)d results were also obt:uiK'<i when the ration of ])igs was 
ct.nqjosed of from to of tiiis ])rodiK't. 

6 ) Crushed and Ground MuKe Ears. A sain])Ie of cni.shed ears 
' Miiiskolbenschrot ) was coiuj«>sed of ears coarsely ground with traces 
at flour. Their price was jS Marks \ h:t quintal and their con]|x»5ition as 
liillows ; 

Moisturv ''.Si'%, Nitrogi-n-fne estract . 49.91 


Crude protein . . ,vt<> Crude nbrr 34.17 

Ciudc fiit ".3-' Ash 2.37 


.\s its feeding value does not exceed lliat of wheat chaff, its use is not 
.fivised. 

71 Hcadur Stalks. — An excellent food may !>.■ juepared with the 
[’.[ives. flowers, seetls an<l fini* stalks of heather. Vmt ver>* wo<'>dy stalks 
- liiV have a niimtmiin feeding value. Tluir co3iitH,viti,m jj; ; 

Miilsiufc . - Niui sjoj-frtc cxiHiCi. 45.3,'- 

Cm if protein . ... 4 •. > Crud«. 61 -rc .... 33.4? 

Cnidf f.ii • .tj-h. ' 5-' 

S) Kvhl-Eabi Ih VfJuits. — Twf> foiHlsiuffs have bc-en jtrepared 
'•vith the jreidings and jiartially putrifietl roots. The decomposing roots, 
into slices and then dried, giv* afairly g«‘od {.kkI (qto 10^^, moisture ; 
i to 10 0;. protein ; i to 5 fat ; qq to 5.'< nitrogeu-fn‘0 extract). The 
'ii\sr!n}K).vition of the nxds bnist n«»t. liowi-veT, K- loo far advanced, neither 
^ll--uld the fiMxl contain more than 10'^., moisture and i impurities 
^uid, clay, etc.) 

The second ffHxl fo to id of iuoi>tuTe : 10 to i_' of ]>rotein : 0.9..' 
‘f> I r *, of crmle fat ; nitrogen-friv extract) prepareil with 

Hrliiigs, cortfaiiU’tl so high a pT<'q>i'rtion of >and and other impurities that 
d eiHild not Ik* usinl with safety. hen Iniying it great imjM'rtancc must 
k- -ittachcfl to puritv and all goods containing imich sand should be 
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q) Ground Sugar-Beet Seeds. — Seeds which have lost their germi 
nating power are ground ami sold as feeding-stuff. A sample had the tel. 
lowing composition : 


Crutie protein n 6j 

Crude fut 4.4.* 

Aiih S.i)6 


Apart from a small quantity of mineral impurities, the sample wie 
composed of fairly pure ground sugar beet seeds. The nutritive value 0 
these seeds is about */j, that of wheat bran and it is particularly well suits 
to cattle and horses. 

10) Parsley Seed. — A large quantity of unsold parsley-seed wa. 
put on the market as fmxl for cattle. Its eonqmsition is given below 

Moisture 5 ** % Nitrogen-free extract . 36.04'’ 

Crude protein « . ... 14 75 Cimlc liiire 6.511 

Cnnle fat :t.4<i Ash 8.8; 

This food should be given to aninmls that ate receiving rations pooi 
in stimulants (potatoes, nx.ts r;un-soaked liay). but the amount slioul l 
be moderate. The seeds should be crushed and the ])rice low. 

u) Wild Radish Husks. - The husks of the wild radish {Riij’li.iiuo 
Rapkanisirum), which are often found in cereal meals, are eaten by tlie i Mt- 
tie to whom these meals are given. In a s;imple of barley meal wasfniuiil 
4T ‘’[jof these husks with the following comimsition : 

M.pisture . Mtnsjen-fm- crtruct, . 

Cru<ie prcitcin Crude fibre MV]» 

Crude fat 7' A^h '“i 

These husks, whose nutritive value i.s 40 that of good barley, may 
be fed to cattle and to horses, but not to pigs. 

12) Roumanian Bran. Before Roumania came into the w.u 
Germany inqiorttsl from th.rt country large amotmt.s of br.an (wheat v: ; 
rye). Later fanners frequently conq.Iaiiied tlwt, after eating this lirun, 
pigs became ill and even diexl. Sam|)les of the susiwrted bran wiK- 
analysed chemically .ami microscopically, but not bacteriologicully 
Their composition was normal and the sickness ^d death of the pigs di^ nut 
seem to have been caused by this product. 

13) .Mixture ol Brewers' Grain and Yeast. - By a S])ccial ptiites. 
the dry grains are iiiixed with the moist yeast, and the whole dried. This 
product, differing little in a|>|x-arancc from dry brewers’ grain-s, !i.as the 
following comixjsition : 


Moisture 7.1.8 Nitrogen-frre cxttncT 37.56 

Cru'le protein, 30.80 Crude fibre. .... 13.63 

Crude fat 5*63 Ash 
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This foml contains about 75 % of pain and 25 % of yeast, and is 
.iiitcd more especially to horses and cattle. 

14) If'iMe yeast. The yeast of fresh wine cannot be used as a food 
;,„lil the large quantity of tartar it c-ontains (as imich as 25 has been 
amoved. This is done by washing and the yeast ma<le into a cake Its 
•(ijnjMwition is : 


Moislurc Nitrripf-n-free citnct 1.^0% 

Crude protein Cru-Ii- fibre 14.6: 

Crude fat ..... 5.47 Cruel.- ush 2. a* 


The avL-riiKt- uniouiit of 1.(15 of tartaric acidcnmrsimuds to 2 of 
tuitar aiid may Ik‘ iK-ulrulisc<l by cuk'iniu carUmute As veast cake soon 
tx-coines siiniy it should not Ijc ki‘]*t Ioii^n The yeast willi which it is pre- 
pared should 1 a* axiked. 

No exjicrinu'nts have yet been made 011 the di'^« stibilit^■ cf wine 
voast freed from ta.tar, but it appears to be easily <ligeste<l. 'I'he bc-st 
results are obtaiiierl by fe<Kiing it to pigs at the lale of 0.44 lbs. to i 
lb. per head per day. Cattle, particularly <hur>' cows, eat it readily (3.30 
to 4.40 lbs. |x*r head ])er day). It is h>s suited to horses. 

15) Ground (irupc l*ips. In <k-rmanythe residue* of grapes is dis- 
tilled to extract the alcoliol. TIu* pi]is are* either crushe<l for their oil 
i>r ground into a food with the foll<i\ving compo.dtion : 

Moistiju* M 4" '' N’itr- e.\tr:;<,i 35 26^: 

CniiU; I'Tf.tfiii , j..,.. Cruir i-lirv. .... :<• *1; 

Crude tit : 'o- Ash i-'-; 


Thi.s bxiil, therefore, i- very rieb in crude fibre, with a luitrilive value 
.'i-'mIv corrisiMinding t.v that of iiieiUmu iiuabty meadow hay. If the 
I'ii'S are gnpiiiid after tile oil has Ixeii cxtractisl the food has less x'aluc. 

till IteceHnut ('ake. The aiialyd. of whole groiiml beechnuts gave 
ihe following results ; 


Meistujf I'’ 

Crufif prou-in . •» <•' 
Cruile fiU , -» 4'. 


Nitri-Krn frcf txti.nt x*- ' 

Cru'k- . . !■•••: 

;\<h , n .;•• .e.^ ' „ i:* 

oh!' -rule). 


Sodium chloridt (cookine >aU) had [.rol ably Ix-en added to make 
tile animals iiccept better this fiuvl which iv very rich in t uiuin. Its starch 
Viilne is 40 kg. jht and is well suitefl to cattle The price askeo?. 

ji Miirk per quintal, i> much t.io high. 

17) Withiul Ciiht. C.tltle nmcli appreciate cake ina'le of nuts 
''iihi'ut their shells. Suinetimts the nut*' are prc.s'^‘<l with their shells, 
4' was the case with iiut-c^ike tioiii Kounniuia an. I liosiiia whose coniposi- 
t''*n is given Ih-Iow ; 

MtilsUirc ••5*' 

Cniili- prelcin . ‘i 

CruUe f;«t .... . «i «m> 


N'ilr.«cu-frcc extmcl \ 

Cni.lc fibre . . • C4-7<» 

Ash > 
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The fodder value of this cake is about equal to that of beechnut cake 

18) Fish Meal. — Fish meals are rare in Germany now, and their 
quality has deteriorated. A sample examined contained, liesides qi.iu 
of protein and 3.33 % of fat, 25.59 % of C(X)king salt. This high iKietn 
tage of salt is detrimental to the health of the animals, indeed, it is reet iitly 
supposed to have been the cause of numerous cases of sickness and dcatli 
among pigs. Fish meal, such as the al.>ove, should only be fed in very 
small quantities, and no salt ralion sliouhl lie given with it. 

19) Footis for jattenin’ Pi^s. — These food-stuffs are put on tin 
market either by the above-mentioned Coojierative Association of Ger. 
man Agriculturists, or else by private firms. 

A food of this descrijitioii conqiosed chiefly of crushed mair-e with 
little ground maize ears and acorn nierd contained 9.S4 of crude protii'-, 
3.36 % of fat and 2.29 % of ash. This may be consiilered satisfacton 

Another food m.ade with coni bran, crushed com, barley, oats aenr;: 
meal, ground seeds of wieds, seaweed meal and fish meal containei 
11.8 % of water, 15.15 % of protein and 5.0S of ash. This is also n- 
commended. 

A 3rd. food coinfiosed of seuweed meal, tlu' tegument of coriaiuu-r 
fruit, potato pidji, the by-]iro<lncts of preserves, .and cnished bones, w.i. 
of slight value only. Another food consisted of 25“;, of eruslied bonis 
8% of maize, 5% of com bran, 12% of beetroot slices, and 50'',, n 
vegetable meal (cliiefly ]iea-straw me.al). It contained 15.7 of jirotiiii, 
3.71 % of fat and 21.33 % "f •'i'*'- I's use is not advised. 

.\ 5th. food was eainqiosed of peanut husks, oat chalf. straw iium. 
batU-y chaff, calcium phosphate, crushed, seeds of weeds, and spelt eh 
It contained 4.3S of entde jirotein and 1.1.84 of ash. As its mitritiv- 
value is nil, its use is not recommended 

6th. meal was made of straw, chaff, dried ground grape residue 
bones crushed with a little meat, crHiking salt, and impurities. It eontaiiu, 
19 % of crude protein, 22.2 of nitrogen free exlTriet, 2.oq % of erin:; 
fat and 35.0S of ash. Its use is also not revommended, 

20) Piiullry Food. -- .\11 sorts of by-proiliicts of little value .r 
now being sold a.s imnltry fo<Kl. One of these foods, conttiiniiig 17 5 
of protein, 3,03 % of fat anil 40.76 "J, of ash, was composed of whole sei'; 
of weeds, bad quality cereal se-eels, leguminous sea-ds, beetroot seeds, gr.i;' 
residue, enished bones, crushes] mussel shells and much sand, and w-i 
sold at 1.5 Mark per kg. Its ])ure-hase at that price is not udviseel, 

A 2nii. fowl made of rye attacked by smut, wimd-ehareoal ami "tli 
impurities, cau.si’d .symptoms of sickness in hens. Us price, 24 Mo 
per quintal, is considiued exce'ssive, 

A 3rd. food called " N'ahrs,alz Lukrativ ” fhukraliv feeding s.d;i li- 
the f.illowing com)>i>sition ; - silicate (mwder, 18 ; calcium carbon:.',' 

35 % 1 sofliiirn chloride, 7 "f, ; magnesium suliihatc, ii % ; sixlium bie.i: 
bonate 8 % ; sulphur, 2 ; GUiuIkt salts, 18 % ; calcium idiosphatv :: 

small quantities. The price asked, as much as 0.90 .Vark i)er kilo, is t • 
high in proportion to its relatively low nutritive value. 
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21) Horse pood. — Under the name of “ Pferclefutter " a food 
is sold which contains 9.75 % of protein, 1.73 % of fat and 9.67 % of ash. 
It is made up of corn chaff, dried beetroot slices, vegetable (pea) meal. The 
price, 36 Mark per quintal, is considered too high. 

22) Feeding Meal. — A feeding meat (“ FuttiTmelil "j made at 
the Nuril Werlce, at Strasbourg (Alsace), and sold at 48 Mark per quintal, 
had the following comixisitian ; 


MoisluTC ®', Nllrweii-ffee txlract yji.22 

Cruile jirdti-iii 7.00 Cni<k‘ fibr^* . . . 

Cnific fi'i :.73 Ash . . . 12.17 


A microscopical extunination showed the presence of ground spelt 
chaff, ground graiie residui*, small iiu.-inlitics of straw meal and 2.5 % of 
cooking s.alt. It is, thus, a coarse food for cattle and horses, and its price 
is excessive. 

food sold under ilie name of “ Pflan/eiifuttcnnehl G ” (r'egetaf'lc 
fodder meal, C) was compoteil of seed-bi-et straw, cereal straw and woody 
stalks. Its nutritive value doc-s n</t exceed that of straw meal. 

566 • Experimental Researches on the Nutritive Value ot Maire; Raw, Sterilised and 

Decortic&ted. — l* an'l MofRi^t ANj), r, . i;i r ■»«;.'<« Ju’udu< Jf la 

df i(, \ ttl I.XXX. N’tt tip. 37;- 1;*.. I'ari'- .\pril :i. i .ir. 

The writers ha\o already drawn attention to the disturbances pro- 
duced in .'inim.ils (not, ably pigeons) by a diet of completely sterilised, or de- 
corticated. sc-ed (|iarle\-. vvliea* . rice, the seed of some lAgnminosat) (l) and 
tlicy have found that decortication is equivalent to sterilisation ; the lat- 
ter seems to kill the ferment, or group of ferments, contained in the outi- 
cli , the former removes these substances with the cnticlr. 

In the article analysed, the writers descrilw their experiments with 
iiiaize grain fcsl to pigeons ; the birds reesaved : perfectly raw maize — 
conijiletely sterilisc'd maize ■ decorticated nadze. Tile results show : 

r) The high nutritive v.due of maize when raw, an<! not decorticat- 
ed ; it prrk.luccs (juite special vigour iii iiigcons. 

’) The destructive action exiTcised by sp rilisatioii on the ferment 
contaiiic-d by the cuticle. 

5) The |iossil)ilit\' of producing paralysis due to malnutrition by 
complete sterilisation of bread, as well as by decortication of the grain. 

.t) The dvstrnphic action fin certain cases) of de*corlicatc-d grain 
on cutaneous nutrition (pc-llagra .G. 

567 - Uie Propagation of Wild-Duck Foods. McAtcf, w i... in t ni-.u .'la.is ihpari- 

m.n: .■/ .i.iuuUurr. /ii,,.Voi No, 4S.<. .1- IT , Bi.-s W,,shiiiLaon, l\l3. o.i;. 

The lluteau of tile Riological Survey of the V. S. Departmeut of Agri- 
culture is constantly reque-sted to give iiiformatioii concerning the propa- 
gation of vahiabic wihi-dnek footls. The Itureaii has ende.avoured to meet 
rile demand by issuing the following throe publications: i\ Biological Sur- 


111 See: B. mifi. No. 05 - I' ''iiZ. N'"- 
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Bey, Circular Xo. 81. Si-pl. 9, 1911; 2) U. S. Dept. ylgr. Bulletin No. 58 
Feb, 7, 1914; 3) U. S. Depl. Agr. BuUelin No. 205, May 20. 1915, wliicii 
deal with the value, nature, habitat, methods of propagation, etc., of iq 
groups of plants including more tlian 60 species. 

The Biilleiin No. 465 summarised below, consists of a revision of the 
first 2 publications and gives information as to the food value for \vi|ij 
ducks, description, distribution and propagation, of the following plants : 

Wild rice (Ztraniti palu&trts and Zixania Oiiuatua) 

Wild celer)' spirabs) 

Pondweeds spp.) 

Arrowheads spp., opd especially 5 plalyphylla (delta potato); .S. Itiliiolia 

5. ("wapido ’*). 

Chula (ryPtfus 

Wild niillct ( f'efej nof/yu cnts-caltt). 

Waterlily 'spedes of the 5 fannlics Cabcmbactaf, St'lumboniuau ami rVvfrjpluMfcdc. aod evp,. 
cially; Kinana waterlily (C<rs/ii/ia mc.ttfflfw). 

Bulletin No. 205 deals with the following plants: 

Musk prasses ('^drafert**} 

Duckweeds (Cenera AioHn, Lemma, SpirotUhi, etc.) 

I'Togbil iLmnofriMm s/tont,it») 

Thalia (rhahn Mutncala -- T. Jealbala — /'. fc«jf6<Wd) 

Water Kliu a./MiJtKa) 

Swamp privet il'orcsUetti aeuminata) 

Eel grass {/.'ystera marinat 
Widgeon grass [Kuppia nuirtitmu) 

Water cress (5»symVn*m .V*i>/Mrfiwm*a.;ii.j/irtrw{s 
Water weetl Llniuharn (anaJrnsiS .ran!ai] 

Coontail JiMursum) 

Many other plants cannot l>e obtained commerci.illy. either as sce.b 
or as other parts ni-ccssary for pro])agation. but are valuable as ioo! 
for wild ducks. The foll.wving s[K'cies are indicati-d by the writer as Ix-iiic 
the liest. 

Burrectl and S. rtn.HNfi/it/iwm) 

Pondweeds [Pofam‘-':e{(tn hrleropkyllus — P. pusillus — V. — /' ui/rriof) 

Western widgeon grass tKuppia occidenlali^) 

Hometl pondwcT’d I Zannickellta palusiris] 

Bnshy pondweed (.Vawr //c,ir/i5} 

Arrowhead — S. rigiJa — >•. ieui — zraminea -- papUhia' 

Grass {Panicum (‘. ndensum) 

Switch grass (Panicum 

Salt nwrsh grass i5par/ma cynosumJes) 

Cord grass {Spartina Michauxtana and 5. rrActfrs) 

Meadow grass {/’anicw/tirni mrvaia) 

Bulrush {vSfirpHS amtncanus — S. ioUdvs — 5. ocadtntabs — 

— 5, Iluviaiilts — fufcrnsrs) 

Sawgra^ ICladiMm efiusum) 

Sedge {Carex decomposita) 

Wampee {Peltandra tir-inica) 
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VukiTd wml iPviUtJffta ivtdaia) 

saarwml (Wy^onan. umphbium _ /■. p,„xsylvamcum-~ P. apdmianu,n ~ P hydnpi- 
pffoidfs — F. hydroptptr — F. lunctatum — P. ta-.-^iiialutn) 
jiiiirn'r* {’'■alicornia ewapuia — S, amUiua] 

Water primrose xjussicva liflociirfu) 

W;iter peuDywdrt (tiytlrocolylc umMlatu) 

^(jS - Is Lysine the Limiting Amino-acid in the Proteins ot Wheat, Maize or Oats? ~ 

McCoiaum, K. V.. SiMMON'US, N. :m '1 VrT 7 .,\V ,\\\Thf Jourtud at Hiol-.'tcai Chemiatrv, 
Vul. XXVIir, No. *, pp. 12 di:i«rmns f 4 Ualtimor/-. Mi!., Janus.rv 1917. 

THl- present paper is from the l.:iboratory of .Agricultural Chemistry 
of the Wisconsin Hxi)eriiiient Station, Madison. 

Data puhlished in 1914 by D.sbokne and Me.nihx [Tlte journal of 
Biolvi^ical Chemistry, 1(114, Vol X\'II, pp. 325 and 334) were intequeted 
by them as indicating tin t maintenance, hut not growth, of an animal is 
possible without the amino-acid lysine. This created the impression in 
t)\e minds of several investigators that tliis amino-aei'l is the limiting 
(aetor in determining tlie valne of many protiins of vegetable origin. 

In the course of tin ir studies directed towards ascertaining the sui)ple- 
ineiitary relationships among tlie naturally occurring food-.stnfts, the writ- 
ers have oht.ained data which Iwar on this subject in a definite way. The 
results leave no nxmi for doubt that a generalisation cannot safely be made 
diaf any one amino-acid, like lysine, is im-sent in the protein mi.xture in 
mir more coinimjn \egetahlc buxls in amount relatively smaller than are 
other essential amino-acids. Indeed we are forced to the conclusion that 
ill the iiroteiii mixture of the maize kernel and the oat kernel, lysine cer- 
tainly is not the esetilial pr.rtein cleavage |inxluct which i.s present in an 
am, milt so small that it is the limiting fact.ir which determines the biolo- 
gical value of the proteins of the.-e seeds. 

The rations employed by the writers were made upon the following 
]ilaii. -A ffxxl inixtnie consisted of a single grain so supplemented with 
igganic salts and butter fat as to lie pr<i|>erly constitutes! for promoting 
growth and pirolongod well-beirg. exceiA that the protein was too low in 
.amount to promote growth at the normal rate. In all cases the rations we-re 
•shoevti to lx- made iiighly efficient for growth by the addition of piirilied 
protein alone, when case'in was employed. Casein is well known to be a 
0(ini]dete ]ir;>tein, and to suffice as the sole sonre’e of nitrogen tfirongfioiit 
tile life of the rat. (Cf. Journal ol hitolocreal ( hemistrv 1(115, A’ol. XX. p. 415 ! 
Vol. XXIII, p. 231). 

Rati(rii.s made uii in this way were fed without the addition and also 
with the addition ,if the incomplete jirotcius zeili and gelatin resiKCtively. 
Tlie former yields no lysine while the latter yields aixmt fi Obviously 
if lysine were the one amino- acid whose addition is necessary in order to 
ini]irove the protein luixlnre of the grain employed in the food mixture there 
'lionld be a response with growth when .gelatin is added .and no improee- 
aient when rein is added. 

The results may be snnimarisixl as follows : 

l) Zein does not siiiiplemeiit the protein mixture in the wheat ker- 
nel ,or the maize kernel so as to improve the rate of growth of young rats. 
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2) Zein does sui>])Ieincnt the proteins of the oat kernel in a sur- 
prisingly efficient manner, although it lacks tryptophane and lysine und is 
one of the poorest in cystine. In the proteins of the oat kernel, therefore 
the above amino-acids are eliminated as being possibly the es.sential pro! 
tein cleavage products present in minimal amount, and determining the 
plane of intake essential for growth. 

3) Gelatin chemically sn])plements the protein mixture of both the 
wheat kernel and oat kernel respectively. Since gelatin contains no tyrosine 
or ttyptopliane, and but a trace of cystine, but contains 6 % of lysine-, it 
is evident that neither tyrosine, trypt.ipliaiie, nor cystine is the limiting; 
amino-acid in these grains. It tends to supjKirt the view, but dix's iic;t 
prove that lysine is the amino-aeid whose addition alone to the wheat 
protein mixture raisi-s the biological values of the latter. 

4) The addition of wheat gluten to either the wheat or mai^e kenn-l 
protein suirplements them so as to impr.ive growth. The proteins of tli- 
wheat gluten are probably .is a mixture ipialitatively aileipiate as respect, 
all of the iiidi.'-iKtisable amino-acids, although we cannot look upon this 
paint as defitritely established. One of its constituents, gliitenine, lias been 
shown by Osbor.xk sind Mkxdki. to be capable of sui>[X)rting giowtli when it 
furnished 03.2 % and " proteiii-frec milk ” (1.8 “i,. 

It seems probable, therefore, that the combinations, ii.sed by the writ- 
ers, of wheat kernel proteins with wheat gluten led t-) .gr.iwth kv.ui.-.c 
of a higher intake of protein rather than a supplementary rdationdii]) 
between the protein.s from the two sources iu tie; sen.w of one making 
good the amiao-,icid deficieiicvs of the other. Tlte results of feeding 
maize proteins witli wheat ,gliiten are ol particular interest, howiver, 
because of tlieir pronounced etfcstt in nromntin.g .growth ile-siiite liic 
relatively low lysine content of both the wheat and maize ]iroteiiiv 
Gelatin with its high lysine content d.tes not improve the proteins ei 
the maize kernel. 

569 - Live Stock Production in the Eleven Far Wesleni Range Slates, U.S. A.- 

llwsrs. Wn.L C. -Ul.l Joit.ISc. t. T, in t'. .s, ^ ra-n.’.'tirc, O.Unv '0 

s'oft'/ofy, Xo. no. im. mv, w.ishiiivion. July !. r-jiu. 

This rejxirt forms the second irortion of the enquiry held by the 
U. S. Dept, of Agriculture into meat consumption and prwliictinn (i|. 1 * 
relates to the following il Tar Western Range .States: .Arizona • C.ili- 
fornia — Colorado - Iiiaho Montana Xevad.a — New Mexico - 
Oregon — Utah — Wasliington — Wyotniii.g and, partieularly, to ihe 
land on and .adjoining the Xational Fon-sts. 

The emittiry was eoniluctesi by i(«) Imrest Service Insjieetors iiii'ict 
the direction of the writers. 

The data are ))resen*ed in three stations : 

i) Livf- 5 ttM.k priHlmficiTi on wtfiUTn i.insrs. intIu'lmK jriMiutlii n sJr;;'; 

the main /actor? rcsix-nfiblc {'»r than^o. ami the pnwihilitie^ for incTt-.''- i"* 

proluction. 


'r) Sec B. March I'liy, N«'. 2''^. 
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2) Cost o( production at prescut under ucslcru rante conditions, 

3) Brief discussion of conditions in each State includeii in the investigations. 

The following are the main facts cliciteil by the enquiry. 

Changes in Number of Cattle and Sheep since 1910. — From 1910 
to 1914 there ha.s bt-en a (k-crea.se estimated at 859 120 head of cattle and 
4 537 57 *> Considering four sheep to be equivalent to one cow 

tliis is equivalent to a dc-iTease of ayq)r()ximately 13 

The entry and settlement of 85 673 397 [icres of land since 1909 in the 
States umler notice is n‘six)nsiWe for an ajjjmtxiniate decrease of 16 % 
iu animal yiTfidnction from that date ; it is largely due to the dividing tip 
of ranches formerly einplovei! for ranging cattle and sht-ep. 

The increase in prict-s and the devtlopnient *)f farms in the range 
ilistrict has n.-sulte<i in an incre;e^’ in the cost of winter feeding and iu 
tUminntion of the -irea of pasture yn-r head of cattle. Tln.-K.* facts have 
j'artly counterl»alanced the eff^-cts of seltknient in relation tr> the de-crease 
in nunilK?rs of cattle. 

Among the factors Te<{)onsihle for the ilecreasc from 19TO to 1914 
may lx* mentioned : the uncertain outl‘>ok — diiliculty of finding capital 
fur ]iur<:has*.‘ of breeding st^K’k — increase in Tprice of land and dain* stock 
• inipr.nvnient in gTiuleaiul Weight of anim;d< at the ex]K-nse of numbers 
- drought and severe winters - range deteriorali'm. 

POSSIUII.ITIKS or ISCKKASEI) rRODVX'TION IN THE lUTCKE. — The 
Conclusions reached iindi-r this hea»l are as follows: The production of 
live >lfK.'k in the Ti States under consfleration is capable of a in- 

crease during the first 10 vc-ars, from 1*115 by’.y inclusive and this for 
the hdlowing reasfins : n) the settlement of the 85673397 acres of range 
lands nu-nti(>ne*<l alK)v<' will mean incTea^ed 'leVv hipmviu of animal produc- 
tion : the carrying cap.acity of summer j>a<tuTiN. incln'ling those of the 
National l■o^e^ls, will {>robauly increa<e 15 ‘p, and winter feiNiing in the 
stable in the n-gion'i a<ljoining the National i'‘)r'*sts will proliably increase 
in a similar manner : r) the imy^roved meth*Kl handling sliX'k l>oth on 
f.irins and ranges will mean a more economic utilisjUimi of feeds and so 
tile rai^^ing of an iiUTeast‘<l niimlxT of cattle with the same means. 

This estiniatisl iiicreasiv- <>! 15 'b, for the National Forest ranges will 
reijiiire improved bret-'ling nuibods. Hetter use of ]iasturage can be made 
by sinking wells, building road*- an I bridgi-s. etc., and this will allow of bring- 
ing into use an increascal amount of range. The e(M>}KTatiou of the lor- 
e.'^t Seradcc will Ik' require<i to helj' in attaining this result and tlic adop- 
tion of a lilx’ral y>olic\' with rigard to the construction of drift and division 
fences, roads, l>riilge-s, etc. hi tlie 1 1 Slat^-s in (jui-stiou tliere remain some 
i’'^4 000 <100 acres (if unreservi-d and imallotte-'l ]iublic lands, of which 
aliout 250 pdo ooo acTt*s are essentially grazing lauds. T'tkUt adequate 
ctintrol. with the necessarv develoj'inent and inuiroveinont, these lands 
v.duld within 10 years ynobably carry 30 yxT e(.uit more stock Wiaii at ptc- 
S(nt. hut without >oinc form of cnnlroi the lx*st that can be hoped for is 
the inaiiitenuuco of the yiresent carrying capacity. 
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By the use on the ranges of a higher grade and a greater number of 
bulls, the separation of breeding stock from dry stock and better care and 
uianageraent of the bres;ding animals throughout the vear. it should be 
l^ssible to increa.se the number of calves i ) per cent and the average weight 
nf a J-year old steer perhajs 30 lbs. . 

Cost of Productiox unukr Wkstkkx R,\nc,k Conditions, - The 
gtcater part of the data under this heading was furnished by the leading 
jiiciders in the form of answers to a question sheet distributeii by the In- 
spectors of the Forest Service. ' ' 

Table I shows, in the form of averages., for each State, the data sup- 
,,lie<l ; these latter are of siasrial intere t for the stinly of the Western range 
nibtures apart from the costs of production which have fjeen calculated 
by their aid. Before proceeding to the calculation of the cost of produc- 
tion, the data Imve bei-n carefully examined by the writers in jjerson, zone 
by zone, with the same schcsiule of qnestimis in order to obtain check 
liata as accurate as possible. 

In adilitioii to the data in Table I the Teiiort rcproiluces a number of 
.iceoimts suiiidied by some big stm-k raising enterprises. These are com- 
pared with the average expenses calculated by the writers. 

For instance, the following statwnent is from a large range outfit in 
oiitral Arizona which ranges 17000 head of high-grade cattle. 


Suteirics, . ? ^ 

lAiIxmr li 

Supplitj? s 

Til-US . . , . . . 

<'Ut].iy . . . 55 47j,«'t. 

k'u-i jK-T hc.io •'» .iitu.tl tuiiuini: vxihijso >.13 


01 X\kx’ 17 oi>o hi-ath .ir** Ix-iiriiij; t'tnvyi, arc bull-;, the b^l* 
.iiicc. about 250 IkmcI, arc mixt-^l >tix*k. A dcpn-ciatioii charge 

if T ' <3 for cows and 15 for b\iUs would run the above total to S 546 
iir a total cost of $ 4.74 jkt hvatl. l>ividin« the 5 wo calves produced 
ini'i this $ 80 54O cost and <lejm-ciation. sivc-s a cost of § iJj.n to produce 
'I'.w calf, but this, of cour^. makes them liear the bunieii of the whole 
herd, which is hardly fair. 

The average annual brandini^ for the c'oiiipauy is 5000 calves or 
riboiit a (k) crop. The company ]'ay.s 48 cents |>er head for grazing fees 
'ill the National l'ort‘st.« f'>r the year long |K‘rio<.l for a small ntimlx-r of 
thi'ir cattle, the majority of them being grazed on a near-by Indian reser- 
'Mtii)n at a ct)st of $ r.50 IJ^*" head. The company's total investment is 
i]ipr()ximateb' S (K)0. In the States of Arizona. Now Mexico. South 
Oiloradn and Texas, outfits pxstnring over 2 (k>o head work under prac- 
similar conditions. 

Table 11 shows the cost, by States, of ]> oducing a yearling and a 
--year old. as coinpilol frtnii the data collecterl by the writers. 
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Taulk II. — Average Cost, by Slates, of producing a yearling 
and a z-year-old sUer or heifer. 

Stutc YcarliDg Two ytar-oU 


Avenigf TiguTcs u{ Tiible 1 19.45 25 .2' 

Special report I'f large runge outiit ... ‘S -M -^o 

CiiUjornid: Average figs, of Tabic I. *i 7'37 iO.oo 

( d/orji/o. Average figs, of Table 1 30.50 43 ^0 

liuho: Average figs, of Table 1 31.34 i . 

A/c>ni<inii : 

\verag!- figs, of Table I. 32.80 {- 'jo 

Special report for eastetn Mot'Uma . 2o,<jO 

Aver. g€ figv T.tbb 1 31.25 44,4/, 

ytw Mfxuo: Average figs, vf Table I, ... - }.S io .5 30 

Gri.-f.in,- .Average tigs of Table I. . ... ,tt.i3 >5 y 

Average figs. •*! Table 1 31, ,3 ,;,rv 

Skh'ilules in southetn Vtah insly 10.08 213. 

iraj/ip!|.'oa ,• .\vefag'* figs, .f T.ibK- 1 33. ,5 5(1.. , 

I 4 '',st>»n!n^ ■ 

Average figs, of T.ible T . . . U i''' ♦' 1 

Spicia! rc|>ort of large muim 23.-5 < -u 


570 - Hereditary Transmission ol the “Curly Wool” Character ol Karakul Sheep 
in Crosses between the Karakul and Bambouillet Breeds ; Research carried oul 
in Austria. -- .Vl'.A.MKTZ. I,tt>IXJia>. m tur ifiju'-r.-!.' ; - 

I '6(m ,i.'( V'..| i; . I’t. j. j.j*. J.. ii* 7 ie. Slimh t'd: 

Rrceili rs of K:ir;ikiil shn|i (i) of the Hokliara liistrict (C(nti;il .Vm.: , 
•IS well a.s most fur merchants of central luirope, consiil.T the lixk of K,i 
rakni lambs to l>e a s]K'cific tin'iUict of their native habitat, outsi le whic:: 
this character is not maintainisl Tliis was als.; 1). rwii.'s theory. 

In onler to clear uji this fsiiiit am! to sjain a better knowleil^e of the 
inheritance of the curl, iri)S.sini;s Intwrcn Karakul slurp and Ramh'sii:- 
let sheej) (whose lambs have straiKlit wis.l! were carried out .it tin . xin ri- 
mental farm of the ” K. K. Hoehschule fur Fkuleiiknltur " (Hii;li N li-.s 
for .\^ricnltv.re) at ('.ross-Kiuersdorf (.Austria), rnfortuiuitely' the ixisri- 


{|I S'calsr' li. I . 


N.., r^i. 



907 


pcuts were unavoidably carried out under rather unfavourable conditions- 
only 50 animals were available, only putc-bred Karakul rams were cross^ 
with pure-bre-d Rambo.nllet ewes, I„ spite of their deficiencie,s, the 
,spcriment.s permitted the determination of the principal factors in the 
iiihentance of the ^irakul curl. The results were compared with those 
(.blamed by other breeders from crosses iK-tween the Karakul and Zackel 
breeds (2). 

RESirm OF Till! EXPERIMENTS. - tj The Karakul curl is a strictly 
lii-reditary character which is transmitted evin if Karakul sheep are 
(lossed with (Itlar races of which the lambs have wool which does not curl. 

2) With repaid to this character such crossings produce character- 
isiic Mt'ndoliaii segregations. 


3) of Karakul sliee-]» to form tliese tvytical locks is, 
therefore, a character winch is lu-vir canstd hy the natural conditions of 
tlu- Bakhara district, hut is ratlier a tdienonunon of domestication due to 
a mutation. 

4) The capacity <,f formiiiK Karakul locks is tnobably an incomplete 
Jfiniinant character in th<‘ Mnidcliati sen.'^e. as is tfie casewithcurls in cer- 


tain human hair. 

5) Tile iiicomi^lete dominance of the hmnalion of curls is also seen 


b\' the fact that, already in the liybrids of flki-ce of tlielanibs varies 

-rcatly ; some of llie animal'^ have no curls, <tlh(-rs have curls like those of 
p\ire-bred Karakuls of the ist. (pialit)', and there are all kinds of inter- 
iiK'liate nniinals. . 


1)) \\ ith ft-eard t«' the lu r^-^litaia* force of curl hnination, especially 
in the I'j genenilion the rt suits vary in the diflerenl Karakul rams; tlus 
ri'.ay be attribiitcd to the individual streuytli of the animals. 

7) Tlu- iXlent fd curl formation in the lambs of the Fj generation 
d.]x'nds ahsr,, all else bein^ c(|ual. 'm the second racewithf ut curls chosen 
for crossing. Breeds with nii>.etl u»H}d i'‘ Mist'Juvi'llras^en ' ), especially 
the Zackel bleed give, \ t ry g<‘od <ju:ility curls in the F, generation ; on the 
I'tlu-r hand, Merino sheep giv b.td quality uirh. The absence of curls 
:n the tlm'e fd lambs <ierivnl froju co-'.^ing Karakul and Kanibouillet breeds 
the Ttsiilt of atavistic er*»>wiu<:K. 

As the curls onlv apjH'ar in \irv yf.ung animals, their fonnation 
!!’.!) be descrilH'd as an ir.eomphte aiul ttini>oT.iry dominant. 

9I The v.irving behaviour of the hair- wliich h-rin the curl at theditTe* 
Mit .‘itages of the developmmt of the Kads to the supjvsition tluat 
tli--re is a clos^‘ relalion.slh]* between curly fl.at-iying hair on the (uie hand 
m l cuily, vertical h.iir and very war y aju! .‘^ligluly wavy hair im the t)ther. 

10) It is clear that the sh.‘]»e of tlu- lower p.irt <1 the follicle cannot 
the e.-u’se of this var>dnu l-i-haviour <*1 the hairs. 

1 1 1 The mode of .rction of the mtvh.inica) h-ices 'Uirii^ the formation 
Karakul curls is not known. 


i. Nr.' S ' ; 



1 2) The histological character of the different idnds of hair cannot, 
therefore, form a practical base in the choice of factors, 

13) Unlike the less complete curls in human hair due to one factor 
only (in the white race, according to lUtvEKTORTl, or, at tlie most to 1 
factors (in Hottentots with very cnrly hair, according to I'lSCHES) , the apjxrar- 
ance of the of the Karakul curl, so far as can be judged by the results 
obtained, is probably causeil by more than 2 factors. 

14) If the maimer in which the locks are transmitted w'ithin the pure- 
bred Karakul race itself is considered, it apiiears probable that a .gnat 
many factors are concerned, all of which act in the same sense (" pily- 
merism). according to Mii.i^son' Kiii.e's theory. 

15) The hytiothesis that the ca|)acity of forming curls in the Kara- 
kul race depends on a large number of factors acting in the same sense is 
corroborated by the fact that in the more complicated crossings made by 
the author (!', X F, and F, X F,). there were often lambs whose flu-ce 
pointed to a smt of intermeiliary inheritance. 

if)) This explanation is cortra<liete<l hy the fact that, even after 
rejx'atcd reciprocal crossings on the Karakul side, tliere still apjxrar from time 
to time lambs watliont curb. This is probably a case of heterorygotes ef 
recessive type. The author considers improbable Davf.xfokt'.s hyjx)tliLsi', 
that there exists a force which exercises a different activity, and, aecordini; 
to the eireumstauces, can cause these incompletely dominant characters 
to develop or else leave them in tire latent state. 

<71 - The Cost of Raisin* Leghorn Pullets. -- I'lni.n-s. .a e,., in runiue 1 /,>!• 

Vol. IX, Xo. leb, :o up., b fie. I.af.iyette, ItnUana. lletcnilxT, loib. 

Fxiieriments were carrietl out at the Agricultural Station of I'liiiluo 
University in order to determine the actual cost of growing a I/Cghorn pul- 
let from the chieken stage to laying age. The cxiieriinents also ixire iipoii 
the numlxT of eggs rcquirist to hatch a pullet, the ixrcentage of pullet^ 
inaflock,theix)ssible iiieauue from ciKkeTels with their influence ontheowt 
of the pullets, the cost of fetsl, fuel and hi1)our. and the length of time lu- 
ces-sary to grow a pullet. 

Five ex|x'riments were carried out over a |x-riod of lUy to 175 da\', 
from spring to autumn. The cliieks were re-ared in 8ft, X 8ft "A" shars'i 
colony brooiier liouscs, heated by gasoline. Cl«!n land, plenty of gree-r 
feed and abundant sliade were available thronghont the exjicrinient. 

Kxcqit for minor differences, the aver.ige ration iisoil was as follows ; 

Crain : 2 lbs. sifted cracked corn (fine) : 2 lbs. sifteil cracked nlieat : 
2 lbs. stcei-cut oats. 

Mash : 1 firs, bran ; 2 tbs. shorts ; 2 llis. corn mea! ; 0.15 lbs. eharcn.il ; 
I !b. meat scrap : 0.8 lb groiinil dry Ixme. 

Crten iced, "rit and skim milk : in abundance. 

When the chicks rcaehcrl about 0.7 lb. in weight, the grain was cliaug- 
ed to crackeil corn and whole wheat. 
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Prices ol Feeds per loo lbs. 


P*»4 

lixperlmcot 
No. 1 

Eicpcrlnnils 
Ko& 2 &g<l 3 

Experimesl 

Nu. 4 

Experiment 
Na 3 

Cradeed corn (fwe) 

% e.8u 

t l.Oo 

1 (.60 


Crod^ com. . . 

1.80 

1.60 

i.6<j 


Wheat. ..... 

1.50 

1-45 

I 45 

.60 

CradtM wb«at . . 

3.U0 

2 15 

1.65 

3 25 

9teel>cttt oatB . . 

3.50 

2.65 

2.63 

3.00 

Bran 

1.60 

i.3'> 

t.50 

1.50 

Shorts 

l.JO 

1-50 

1.60 

1. 70 

Com meal ... 

l.vo 

1.^5 

X.80 

1.70 

Chaicoal 

2.30 

2.3'» 

2-30 

1.6(1 

Keat Ktapa . . . 

2.30 

3.50 

SVine fed 

2.60 

Skim milk .... 

0.50 

...3.. 

n.25 

0.2s 

Bone 

2.00 

2.IV> 

3. (HI 

2,75 

Grit 

J /X) 

I .fio 

".53 

0.60 


The results of the exiK'rinients are surunariseil by the writer as 
allows ; 

I) Basetl on four seasons' work and several thousand chicks hatched, 
t required I 83 eggs set for every Ix:ghorn chick hatched. 

а) The cost of liatching thest; eggs was S 0.021 jaer chick, which, 
(hen added to the cost of eggs, increa.sed the total cost of a chick when 
Btdml to $ 0.057. 

3) Based on the first twelve weeks of life it took 5,6g pounds of 
;r.iin and mash and 5.07 pounds of milk, costing $ 0.143.). to a I.eg- 
ii.rii chick. During the same time, it took 3 . 5 g ]X)unds of grain and 
Hash and 3.41 pounds of milk, costing $ 0.084, to jiroduce one poimd of 

:,iin. 

4) VtTien figuring cost of feed. fuel, labour and litter the whole cost 
.[ one pound of gain was $ 0.154. 

5) The average Leghorn pullet twenty-four weeks old and ready to 
.ly. weighed 2.75 pounds. 

б) The feed was by far the most exiamsive item in thecost ofrear- 
ng chick-s. 

7) On the basis of 100 ehickshatchedandal/per cent, mortality the 
[ereentage pullets and the jtercentage of cr)ckerels were 40.1 and 42. g 
asix-ctively. 

8) The time of hatcliing greatly infliiencrd the rate ol growth of 
chicks, price of broilers, net cost of growing, and weight of pullets at laying 
cic;e. Fairly liatching paid iK-st. liarly cockerels were sold at a profit. 
May-hatched broilers sold at a loss. 

g) The gross average cost of a pullet was $ 0.434. This, less profits 
in cockerels, made the net cost $ 0.381. 

10) Mortality varied and influenced the final cost. The average 
mortality of ggg cliicks was 17 (>er cent. 

II) For every pullet reared it reqnireil the setting of 4-57 

12) Cockerels grew more rajiidly than pullets. 
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572 - The Use ot Phototaiy in Selecting, trom the Moment ol their Birth, those Urvat oi 
Bombyx nior/most Resistant to the Disease “Flaoherle’*, - acqua, c.. it, 

nMsimii Strichr, Year IV. No, 3 , ))p. 5»-S2 K<mc, s, iyi7. 

In a previous paper (l) the author describerl many experiments cat 
ried out to determine the action of light on the movements of Bombyx ntn/i 
One of the most striking results obtained was that the newly-hatched lara ai 
immediately turn to the source of light ; this movement diminishes duricj/ 
the following days and disappears entirely at the end of the first stai;,.i 
During the subsequent stages there is. on the contrary, an inverse, biij 
less energetic movement, and the larvae tend to avoid light. 

In the new exjK'riments the long, w ide glass and paper tubes, coni]ilrte 
ly darkened except at one end, were replaced by half-darkened nxjiii! 
into which the light entered from one side only though one half-open win- 
dow. Sheets of paper were arranged on the table so .as to form a rectangl; 
a little more than i metre in length with the large axis parallel to the rays 
ol light from the window. The eggs were placetl on the extremity of the 
rectangle furthest from the window on a band parallel to the small side ol 
the rectangle. This band was 3 cm. wide and 35 cm. long, and capaljle 
of holding about 15 gr. of eggs. 

The newly-hatched larvae turned rapidly towards the window, crossing 
according to their specific capacity, one or many sheets. After i to ; 
hours the movement had greatly increased, but, although they emerge, 
practically at the same time, all the larvae did not show equal resistance rji 
equal speed. One batch of lan'ae ea.sily crossed tlie distance of about 1 
metre, whereas otliers travelled shorter distances, while some hardly kfi 
the spot where they were l)om. The batches showing different reaction 
towards light were collected separately and brerl separately, Exces.s of liglv 
diffused all round caused the worms to move in all directions. Kvi-ii ii 
these cases it was possible, by another methorl, to collect the batches shore 
ing different reactions. The first exjrerinients, canierl out in sirring, aim 
«1 at determining whether the division of the larvae into 2 groups show 
■ ing a fiifferent reaction corresponds to a difference in sex. The result 
entirely negative, the proportion of nnaU-s and femak-s Ireing erpial ill bit: 
groups. 

During the suimuer and autnmp, attempts were made to determine ii 
the difference in the phototaxic reaction of the larc'ae corresironds to tlifftr 
ent degrees of robustness, and consequently, different degrees of resi-taiK, 
to " flacherie I'or this purirose it wa.s oeces.sary to use larvae suscept 
ible to the disea.se. This wa,s ea,',ily done by using eggs treated with liv 
drocldoric acid immediately after they were laid, by the methods iwiall; 
employed. 

Eighteen experiment.s were exirricd nut with inirc and hybrid nati' 
Chinese eggs. The different groups were brwl under absolutely ideiitK., 
conditions so that various external conditions shoidd have nn influeu, e 1 
the eventual niort.ilitv. 


fl) See If l-os. No. 32 S 
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■ constant : the larvae which were most 

nr; their HrthhadlmveUed 

M. Ongina! weakness by which ^ome of the larvae were destineTto 
die- ofl was "““fwt much earlier in those ftroups which showed a limited 
phototaxic activity. In the case of an incomplete harvest, it was a™ay 
tbc groups with the greatest phototaxic activity which gave the greltet 
mniibei of cocoons. The results were always similar whether the exiiri- 
raents were earned out by the author himself or by breeders to whom bat- 
dies were given without their knowing their phototaxic activity 

fhily the last 4 experiments are described. These were carried out it, 

late autumn with double-yellowlarvaewhoseprematurehatchingwascaiiscd 

by treatment with hydrochloric acid ; this was the second time this 
pnxtess was adopted in the year. In order to accentuate more greatly the 
Jifterence lietween larvae with a weak or a strong phototaxic activity only 
those groups were reared which had showed the most marke<l differences, 
that is to say ; 1) the larvae which had moved most rapidly more than i 
metre towards the source of light, 2) the laivae which had remaineil in 
the immediate proximity of the place where they were born 

The results are given below, P represents the lan-ae which remained 
eery near their birthplace ; /. those which travelled jurtheil from it. 


ist Kxp|!«I¥V;xt. - Hatching .11, .•rlh., the t«.. emop, originallv conmiael 

! 114 s l.lr^•ne wch 

RKWI.IS ; (rtien P — St.ruilily, uhich was very creal, conuaenwl altiT Ihc jnl moult: 
tho smiip W IB Oimplrlcly ilcstruye.! shortly after the liegiiinine of Ihe 4th. 

f.r.iop / : la yo.l oon.lilion u> Ihe eial of the last slaije ; on November 4th , iSoo larvae 
tmt'hol their full erowth on linilher. 11S6 gcaal ,.a,ams wiie obt.aimal. only half of whieb 
s:ive ntrilhs. the elirysiliUes of Ihe other teiH lurlns (Ue<l hefoic Ixing Inlrhia, 

md i;xesaijiv_ST, - Hatcheil .m Septratar .•nth., the two grouis orieitully conininetl 
I i:i< liirsiic <,iich 

KK'irLTS : /*. • A.*-, in ihc prm-'liiiR (-\|whfn('iil . the Kr*>tij) \v:i« tmnjilelelv ties* 

ir At ,1 Ixlwtfn the 1st sin-l .-nil <t«>s t.| the l:iM st.ipc 

ur-up 1 . - In khimI cnii'lilMtn l«‘ the en-l. <>ti N«»vemlxT jrth . i hr\,^e vrere 
I'i.tv i -fti iH'.tthfT , i-ixkI oHNittns iviff ,.!»t lino-l. hnt there was a ereat mnnalily Ijcfurc 
ife ■ hi>s.'tli<1es Itatehtal 

•,rii l•■xpKElKRVT - Ilatchetl »>n <Kt->l»»r the two i:r«*ujis«triein.'my ef-iriainfl i :'•>> 
Itrv.ie fjuh 

Ki^L'LTS : (if 'YiP V - Murt.iliiy set in at the first slate ; all the x\<Tni? tUosl Ixit-rc the 
iih. nufttlt. 

‘''•'tip I. — - In Cf>i>l eatti<ltli«m t,> the enil. li.ier»! on hftrther cm XovcnilxT 4lh 
s'vi«»ns were ohtaijubl. but the majority i-f the chia'svalvles tliesl In-fore batehine. 
ilh. I^XPKtnaKJfT ' Hnteh«'<1 “H iXli'lier slh , the Iwt* ertn^ps <'rieinally eont.unefA 
i.irviir each. 

Kr.si LT^, — Ijfi'k/' r : All the larvae 'liol lxf«-ie the jnl moult 

fif -Mf- / - In cotxl eontiilitin I** the eml: all the lan-ac reachel Ihcir full Icvekipnient 

» he.ithor tut NuvrmWr :*>lh . .♦ntl spun their OH-mw. hut the maionly <.f iht cluys.ali.les 
dv Ik fi.r*' |,;«tel>inv' 


These facts are perfectly clear and it seems that both rearers of silk- 
^'Tins and eg^ prrxlncers misht use them to their advantage. 
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The rearer could place the eggs, in the manner described above, nt 
the dielves of the nursery in incubators with light coming from one side 
only. Those larvae which travel a distance of from lo to 15 cm., for esam 
pie, (this happens very quickly), will be collected, and the rest refused, i] 
will then be certain that the worms most siisceptitle to “ flacherie " wii 
have been eliminated. 

The author is testing a special incubator capable of automaticalK 
eflecting this selection. By this method egg-producers will also be able tr 
choose the larvae which ^ow the greatest resistance to " flacherie ", 

If the selection is rigorously carried out the larvae chosen will be k-w 
and will perhaps not su£6ce for all the demands of a year, but they will fore 
the basis for the breeding for the following year ; the selection will then U 
repeated and so on. 

573 - The Consumption of Mulberry Leaves by Silkworms and the Inlluenee ol iht 
Consumptloo on : 1 ) The Relation between Nervuies and Parenchyma in iht 
Leaves; 2 ) The Proportion of Fruits on the Branches.- vicuin. i) , in n Mine ., 

Year 63, So. g, pp. 2^3-21)5. 2 fiR. Cnsale Monfcmito, Mnreh 30. nu 7. 

The principal qualities required of good mulberry varieties are ; lats 
budding ; rapid and complete maturation of the wood ; narrow pith ; com. 
pact wood ; consistent and thick leaves, not too watery, but having abun- 
dant parenchyma; nervures weakly developed ; small production of fruit; 
leaves easily gathered, resistant to dessication, and can travel well. 

Using his own researchw as a basis. Prof. Arcangeu has claasifiel 
in decreasing order of value, and in relation to the abundance of parenchyma 
the most common species and varieties of mulberry: i) " Fiorentiiia"; 
2) " Venosa " or " nervosa " ; 3) " arancina " ; 4) .Merus nigra ; ;;) Plii- 
lippines mulberry. 

Table I, which gives the results of work done by M. Gramignani, slnm t 
the notable influence that the relation between the quantity of mn'mt5 
and parenchyma has op the weight of leaves necessary to rear I ounce c; 
eggs (30 gr., giving 40 000 silk-worms). 


Table I. — Results of the experiments tmuie by M. Cramigiani. 








Coosumptios 

Vaiietk) of nolbeny 



of ItQVtt 


nervotes 

parmcbbiaB 

po ounn of 

Uatondna 

19 lO! 

82 kB 

1 600 kg 

Selvatica 

12 

87 

800 

Veronoe 

19 

81 

I 100 

Cfttlanw 

3 * 

69 

X 200 


WrtSlit 
CWevr.J 
obUlncd ftcia 
oof ountr 
of egf' 


i'O k? 

&6 

79 


These figures show that the varieties witli fine, short nervures give v 
economy of 50 % of the amount of leaves necessary, besides giving a 
ter yield of cocoons. 



AGRICULTURAL MACUINERY AKD IMPLEMENTS 


The writer made the same observation on rearings carried out at the 
" Vegni " Agricultural Institute under the auspices of the Minister for 
Agriculture. He further observed the great influence exercised by the quan- 
tity of fruit (left on the branches given to the larvae during the last 2 
stages) on the feeding Value of the different varieties. 

Table 11 shows that, from one variety to another, the proportion of 
nervures and fruit is notably different. These characters should, therefore, 
be taken into consideration when choosing mulberry varieties for propa- 
gation. 


Tabl'; II. 

Proportiona o! lunuirci unJ jruits in various varieties of mulberry. 


Vsiktivt of mulberry j 

1 

Kg. of nervuit* I 
in 100 kg. of Iavcs 

Eg. of iruitA 
pci !oo kg. of iraves 

Silvallco 

26.510 kg 

4-444 

Cieiiiile 

1 2S.570 

56. 720 

LimtinciiK). . 

20.530 

7.051 

Wi’.h red fruit. | 


80,430 

Cattaneo 1 

32 000 

41.384 

.^nuidna 

33.840 

— 

Piangenti 

j 28.070 1 

89.350 
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574 - Ploughing with 4 Tractor. — Rinceucaxn, MAX.ia/ d'.i;ficuUvre praii^t. 
Vdl. 20, No, 25, (>p 435-43S, 4 fiy ; Vol. 'o, No. (*. pp. iovi<'6.5 Iik. Paris, Dec. 14, 1916, 
ud 4 Matih 22, i«)i; 

The organisation of a contracting business for ploughing by mechanical 
'jK.wef forms a new field and requires si>ccial tecluiical knowledge. The writ- 
vr attempts tn lay down the i»rincij>lcs upon which the necessary' technique 
slimild be built, in the understanding tliat it rests with practical experience 
test the value of theory. 

He considers: 1) the width to be given to the lands, ii.sing a tractor 
I'lwiiig the majority of single breasted ploughs ; 2) the width to be given to 
L.i'. !i headland in order to facilitate the w<»rk by reducing the time required 
I'»r turning. With regard to tlie width of the liuids the writer proposes the 
lu" fullowinj; principles: 

1) it is apparently advis:iWe to nuike the lauds as wide as ^xjssible ; 
llu re is. however, a practical Uiuit- 

2) it is-ad 3 *isablo tt> calculate clnscly the width of the lands, w’hich 
dK'ulil l>e a multijde <if the gang width. 

W'itli regard to the working of the widtsst lands the writer gives, in 
*!ir aconnpanving table, ftir a ]dmigh of which the gang-width is i metre, 
the distance to be travelled along one of the headlands of a half-ridge, the 
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distances along the two headlands, and for purposes of comparison, per half, 
ridge, the average distance which the plough has to travel along the tan 
headlands on each journey. 


Brr IwU-ridge (or the 


Per bair-ridr. (or i 

taeadltifld 

j bcAdkoda 

WUtb 

Number 

DMoace 

travelled 


Average 

dMaoce 

of 

of 

•kng 

DlrUaev 

tiavilied 

balf*rid|c 


hetdimMl 

trtvdltd 

per Jouniejf 

— 


— 

— 


5 metres 5 

H metres 

V niflrnt 

6 metres 

114 

to 

5 ) 

no 

1 1 

15 

15 

120 

240 

16 

JO 

20 

210 

420 

21 

i5 


325 

650 

26 


30 

465 

‘>30 

31 


It follows that for a land 6o metres wide, whatever its length, the ilis. 
tance travelled along the headlands wonld be about 2 kilometres whicli it- 



Fi|[. I. - i’lan of a 5^UTe-uf-dgbt turn. 


presents, according to recent trials by the writer, a consumption of to 
litres of gar.oline. 

The last column of the table is the most significant, and it would in 
seem ailvisable to make the lands more than a score of metres wide : it i 
probable that about 30 metres is the maximum. 

The soil of the headland becomes rough and tliis state increases uit! 
the number of journeys necessary to phnigli a half-ridge. . 4 s a result, teiiiv 
will find the headland difficult to work. 

The width ol the lands must be calculated closely, nr else in ploiigliim 
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he Isst stnp of esch hElf-ndge the tiEctor wifi be obliged to go over ground 
lieady woiied. 

Further, in order to work well, it is advisable to leave, between the 
liter edge of the driving wheel and the side of the preceding furrow slice, 
, distance of at least 20 ems ; on the other hand, in tractors with rlouble 
Irive, the distance between the outer edges of these wheels varies between 



1,4 and 2.5 metres, and another 40 cins. must be added for convenience 
n working; it results from this that the wiilth covered by the last journey 
»ill not be sufficient and a stri|) will be left over which will require finishing 
mth horses. This drawback can be surmounted in 2 ways: i) by the use 



J- — 1'*^ rinht-anide turu 


’ 1 .1 motor with driving whevl ; J) by adopting in .ind out 

lil'inghing). 

Tractors with single driving wheel show, iu addition to certain nieclian- 
lal advantages (simplification, sniipri’ssioii of the differential, etc.), that 
■f iK'ing capable of working st ritis as little as l metre wide, as one of the guu.- 
iug wheels can quite well pass over land already ploughed. . _ _ 

With iii-and-out plougliiiig. the alum- iiicutioneil difficulty is dimiii- 
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ished if a tractor with double drive is employed, because there only re, 
mains a practically insignificant strip (relatively to the remainder of tt, 
field ploughed with the tractor) to be finished with horses, and it disapiK'ari 
entirely if a tractor with single driving wheel is employed. 

With regard to the width to be given to the headland, it is. in the casi 
of animal power, a function of the number of anim.ils in the team, h 
the case of tractors, it is of the same order of magnitude, considering thi 
the plough drawn by the machine could only be replaced by adeam of f, tr 
10 strong oxen requiring lO to 17 metres of headland. 

-As the length of a tractor and plough covers 7 to 8 metres, one will re 
quire for a right angled turn a radios of at least 3.5 metres and the widtl 
of the headland will be at last 7.7 to 8 metres. In practice, in order to tnrr 
more easily without loss of time, headlands are kept at fromgtoiametret 
When the distance between two successive tracks is to be less that 
7 to 8 metres, recourse must be had to the figure-of-eight turn, where tk 
machine, on reaching a (fig. i) at the erlge x of the ploughed portion i, turn' 
along the circle c in order to return to i, this point being as close as one like 
to the point .1. The circle c being at least 7 metres in diameter, the widti 
xx' of the headland N is at least 14 metres, and iisnally exceeds 15 metres 
If it were necessary to reduce the width of the headland .V (at lea.«t 8 me 
tres), one would have to turn along the dotted line a a' b h'. In EnglaiK 
and the United States, it is proposeii to adopt the figure-of-cight methw 
of ploughing (fig. 2), but this the writer docs not recommend as one shouli 
avoid having to work while turning, at any rate on those portions in whicl 
the curve is aamped ; finally this method means starting the work in mid 
field. 

The righi-ang!eJ turn (fig. 3) is also used when the tractor takes ihi 
place of a reaper and binder ; one should have at one’s disposal a spacv .1 
of 8 to 10 metres. 

To sum up, in the s.ame way as with team ploughing, one should n\(ii 
turning too abruptly, and it is advisable t.> lighten the driver’s wotk 1; 
making the headlands as wide as iiossible. 

S75 - Trietor PloujJi Adjustnients and Hitehes.— R ked.c o , in F»n» impUmm \v. 

Vol. XXXVIII, No. ff, pp- 2^-27, 6 fig- Chicago, IlUnols, !)!arch 

The true line of iiull in a double drive tractor may be considered 
pass midway lietween the two wheels as shown in fig. I. 

If the plough is not attacherl over thi.s true line of pull side-draft 
result in the motor, power will be lost, the gears w'ill wear nneveuly av 
the front wheels of the engine will tend to slide toward the ploughi 
ground. In addition, side-draft will result in the plough and the w ui 
will be badly done. The work is done under the best e-onditions when tlu 
resultant of the traction coincides with that of the resist.ancc of the plnii'.:;. 
this does not happen often, as the tractor is so nmeh larger than the pln iei. 
and .side-drafting inevitably re-snlts. 

The method of attachment considered by the writer as a gooei one 
as follows ' 
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As &00& RS the first furrow has been turned, place the engine as near 
as possible to the open furrow and carefully arrange the gang plough in 
its proper relation to the furrow. With a nail, scratch two marks on the 
draw bar of the engine, one to show the position of the true line of pull 


Tractor plough hitches. 



I'ig I. — Hitdl tor tractor irtth I'ic. c - Hilih (or tr.ictor wiUi 

a douW* (Irtvc-whccl a 


of the tractor and the other to show where the true line of pull of the 
plough wouhl cut the draw-bar. Then attach the ehaiu.s in such a way 
that the cross itt the chains is Iwhiml a i>oinl on tfic draw bar mid-way 
Ix-tween the nail marks. If the crotch chain or bar hitch be used, bnng the 
\yo\nt of attachment to the drawbar midway between the mar s. 
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much side-draft appears in the engine on starting work, the chains 
should be moved to the left on the draw-bar, while the chain R (fig. i) 
should be lengthened. If there is much side-draft in the plough, the chains 
shdtild be moved to the right on the draw-bar and the chain /- (fig. i) 
should be lengthened, thus applying the ixiwer nearer the true line of 
draught. 

The same effect coidd be produced by shortening the chains R and /. 
instead of lengthening them, but as most operators are inclined to hitcli 
too close, it is advisable to suggest lengthening only, for side draft is itsually 
more nntiiTable when short hitches are used. The shorter chain shoulfl 
be at least three and a half feet long. A couple of fiet of extra chain will 
not make turning at the ends difficult if wide enough headlands are left. 
The long hitch has Hs disadvantages if the system is followeti of ploughing 
round the field from the out.side towards the centre. 

The true line of pull of a single drive wheel tractor may be considerrd 
for all practical purp<'»ses to pass through the centre of the rim of the drive. 
Fig. 2 shows a cross chain liitcli for a tractor of tliis ty^jC. 

576 - Spading- Machine ol Wheel Barrow Type lot Small Farms.- s'or»o/ir 

Vol. CXVI, No. S, 11. .-Ol. I lit! Ni» Y.ilk. IVbnwr}- .’4. I'O/. 

This spading uwchine w;is invented by a New Jersey farmer for iih- 
on small farms where laltour is se:iicv. 



Sparliiw m;irhinc: fitW viev. 


The machine is very light and can be handled like a wheel barrow. 
There are 2 spading forks, arranged to work alternately, and 2 sets of 
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Springs both connected to the shank? of the spading forks, one set above, 
the other below the pivot. In this way they counterbalance each other, 
the springs are adjustable so that the spades can yield in one way or the 
other when they meet a hard obstacle. Each fork is driven by a piston 
und controlled by a small Ji HP internal combustion engine carried on a 
truck body with plough handles for guiding and controlling. 

377 - A Touring Car eonvortod into a Tractor. — RmcraaiANN, max, in uuuatn de in 

Soci/t^ d* Encourt^iitutU pour I'InduKine Saitonalt-,VaiT ii6, First ilali-ycar, Vol. 127, 
N’o. ii I*!*' 2J4*3J5, I fig. 1 ‘aris. jauwLry February, t«ji 7 - 
Some time ago M. de Salvert, an engineer and agriculturist of Pro- 
vins (Seine-ct-Mame, France), converted an old touring car into a tractor, 



MctlMxl nf coavcrtiog a tm>torcai Into a tractor. 


wliich he used on for some time on his I.imorean farm and then sent it to 
the trials at the Champagne farm where it was sold. 

The accompanying figure shows how the car. a l8 HP 
HARD tvpe Ua, chainKiriven, igo; mmlel. was converted. The coach- 
Ixxiv'wis removed, onlv two seats Ix-ing left for the driver and another 
.xrson The wheels were replacisl. the front wheels by a iron wheels ii 
from an old binder, the back wheels by iron wheels m built of sheet irmi 
„l,ates, with a tvre about .fo cms. wide, in order to rrfiice the speed 
while the motor worts at the same rate, at each end ^ the dnvang s^t 
,i gear wheel was placed so as to drive the whc-l c fixed to the rear wh 
through an iutermediarr- transmission wheel c. .As the 
gear whe-els required to reduce the s,v.-d to the ^^V>'r«Uinount a e 
; well as tl« sinted and length of the chains, the nght 
axle t in relation to the drixdng sliaft ^ and the wheel m is easil> calculated^ 

Thewh^ls/rfnmonau axle fixed on brackets bolted on the frame and 

arc lubricated by a cup . , , , rpi-eii- 

The grip of the driving wheels on the soil is P^"''"^' f v 

» ule plans! on the rear of the frame which can be fillni xxitb weight 
material. In working, a front and liack wheel run in the limow prexaousl. 
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opened. The tyres of the drivii^ wheels are provided with a number ot 
iron pieces n projecting about 8 cnis. to afford a good grip. 

With a double-brabant Bajac plough with latticed mould-boards 
working at a depth of 25 cnis. on a width of 37 cms., the tractive effort was 
found by M. DE Salvert at the Champagne test to be 650 kg. equal to 
70.2 kg. per square decimetre and conesponding to trials' carried out by 
the writer with a similar plough in similar soil. 

One hectare was ploughed in about 10 hours. 

The tractor was us^ at lamoreau to pull 2 mowers having a knife beam 
1.5 metres long ; it was used with a harvester-binder with a knife beam 
2.4 metres long. For carting, it pulled a cart with 350 sheafs of wheat 
in the field, while on the road it can pull a load of 4 tons. 

According to M. DE Salvert, the conversion ot a touring car costs, 
at present, about 3 000 francs. The writer is of the opinion that, after the 
war, the conversion of old cars into tractors will be worthy of attention. 

57S - The JuUien Tool-holder for One-armed Men.— RiKOEijiAira, mai, in \uKtiiinit 

de la SociHi d'Eiuoura'^emint fumr ri^slrtt A'a/ionato Year 116, Ut. Hnll-ycar, Vol, 1;-, 

N'y. i, pp. 1^35, M fip- Paris, Jjumuiy-l'ebruary 1917. 

■An apparatus for the purpose of enabling one-armed men to used the 
various agricultural implements such ss spades, forks, etc. 

In the apparatus shown in figures I and 2, the upper part A, which 
has the function of giving mobility to the tool held by the tube B placed 


JULLIEN Tool-holder lor one-armed men. 



Kg. I. — Jui-UEN tool-bi’Wei 


Hii. 1. — JULUES lool-hoklci 
for a pural^sal hiuifi. 
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below, consists of two pivots a and o' which allow movement in any direc- 
tion. The tube B, 95 mm. long and 36 mm. interior diameter, is so made 
as to take the shaft of a spade or other tool, made to fit exactly and 
held tight by a wingserew V. The outer surface of the tube B is bored 
in various points so ,as to lighten the carrier. 

For men with a paralysed hand, the Jih.lien apparatus ha.s a slightly 
incurved iron plate so made that the fore-arm and hand rest on the 
plate, being held there with a leather sheath. 

The apparatus can be fixed at the threaded part C by means of a lf)ck 
nut (not shown in the figure) to the end of an artificial fore-arm or arm. 

The first models weighed 375 gr., which was t.)o light, causing doubts 
as to the strength of the universal joint, expecially when the implement 
used acted by percussion, as is the case with picks, etc. For guiding 
the plough, the end of one of the stilts, suitably shaped, is fixed in the 
tube of the tool-carrier, while a spring takes up the vibrations. 

The inventor has ahso designed for men having lost their fore-arm, a 
hammer-carrier with an anti -vibratory support which replaces the supple- 
ness of the wrist and elbow and allows the one-armed man to hammer 
nails, etc. A rigid apparatus would tire the man very much and cause 
pain to the injurctl arm. 

For planting out jdants, M. JoixiCN has devised a simple spring-clip 
which is fixed at the end of an ordinary apjraratus for a one-armed man. 

579 - The WMlh ol Wagon Tyres Recommended lor Loads oi Varying Magnitude 
on Earth and Gravel Roads. — MCCormick, n B., in Vmted Sialn Departmtnt oj 
A':,ruuUur(, CircMlar N'o. 7i, 6 pp. Wathinglon, Fcbniaxy 12, vjiy. 

The recommendations in this circular are based on two factors : i) the 
unit weight for width of tjTe commonly msed for road roller.s, and a) the 
results secured from j large series of traction tests conducted by the Office 
of Public Roads and Riir.al Engineering, extending over several ye-ars and 
made in widely scattered localities throughout the United States. 

The following are t he tyre widths recommended for wagons of different 
carrying cajiacities. 


T)-pe of wa){on 

Gross vrisbt. 
kxM?e«l 

# 

Width of t\TC 

I horsc'wagOB • 

. . - 2 OOo lbs 

2 inch« 

Mght 2-borse wagon - • 

3500 • 

2.5 » 

U(^liuD^ 2-horM wagon - ■ 

4 5^*0 1 

3 * 

Standard r-bc^ae wagon - 

. . . 6 Soo • 

4 » 

Heavy s-horsc wagon . 

• 7500 * 

5 
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580 - A HumkUfiet tor Umon Curiat Roams, — a. d., Iq UmM sitin Depart, 
ment a/ AgrkuUure, BitU^in No. 494, 11 pp., y fig. Wiuhingtna, D. C., January 16, 1917 
A series of experiments having foi their object the control of humi- 
dity in lemon curing rooms, lead the writer to invent a humidifier for main- 
taining conditions of uniform humidity (i) in such places. The principle 
of the apparatus is that air, driven hy an electric fan, is charged with 
moisture by passing through a series of strips of cloth dipping at each end 
in two water pans, an upper and lower ope. The water rises by capillar 
ity on the cloths which pass through riots with edges raised above water 
level aud made in the bottom of the upper pan. Tire water then dropped 



down through the suspended cloths, by gravity and capillarity combined, 
into the lower pan. 

The .apparatus, shown in side view in fig. i, is composed of an upirer 
pan 1 36 inches long, 24 wide and 6 deep, and a lower pan 2 of the same 
dimensions. The two pans are separated by a chamber 3 in which are the 
strips of cloth. The walls of the chamber, which is open at both ends, an- 
36 inches long and 26 inches high and connect the upper and lower pans 

The pans, sides and other metal parts are made of galvanised steel 
The comers of the cloth chamber ate strengthened by angle irons. 

The bottom of the upper pan has a series of parallel, raised riots (fig 
2), 4 inches high and with their upper ends spread slightly so as to allow the 
easy passage of the strips of cloth 6- The upper edges of the strips an- 
drawn through the raised riots and allowed to drop down into the water 
in the upper pan. The bottom edges of thecloths are bound with sheet me- 
tal strips 9, the bound edges Ireing held in the lower pan by springs or 
clamps 8 . The strips of cloth ate 35 irwheswideso as to fit the raised slot5 


IW.). 


{1) S« a., January iv?. /*• 



AGRICULTI-'RAI. MACHINERV AND IMPLEMENTS 


923 

iittd 3*> inches long so as to extend from the lower pan through the raisetl 
slots and drop over into the water in the upiier pan. 

The walls of the chamber are prolonged as to form a circular hood 
10 enclosing the electric fan 11, which is lO inches in diameter. 

The humidifier, mounted on a truck 12 with 4 wheels 13, can be 
moved about in any direction by means of the handle 14. Supports 15 
are placed under the humidifier and fan so as to raise them sufficiently 
to permit of a pail being placed under the spigot 16. 

When starting the apparatus, care should be taken to see that the ed- 
ges of the cloths are submerged. Frequent readings of the humidity of 
the rooms should be taken, at first once every hour, by means of the ding 
psychrometer. The iiir temperature should also be taken. Readings 
must be made more often in vaiiablc weather. 

The humidifier has tieeu uscil successfully for two seasons in lemon 
curing rooms. The fruits have bc-en cured better, as shown by better colour 
and firmness of the rind and greater juiciness of the lemons. The best 
conditions of hunudity for curing lemons, as .shown by thc-se experiments, 
lie’s between 80 and qu jK-r cent. The aiiparatus has also bc-en found to 
be very useful for improving the air conditions in living rooms of private 
houses. 

The humidifier should not cost, ap.irt from the electric fan, more than 
t 25' 

For home use, a siuailer type can he usc-d. 

jSi - Revlaw ol Patenu. 

Tillage ar ./ Imf^Icnunti. 

Curmdai Marrow, 

I74i7f> Traclftf pltui^fh- 

I’Miicf 5^»‘> CuUlvaior. 

:4s Trailer for Hr;»ljiint ploiich for u« by a ^ne-Icggol man cr 
an inv.ilM C) 

Vnilotl Kingdom i04if«» Plough. 

I'liiti-.! Stairs l ;i; i:; - i -■Il.t-M- ■ - i I .’1,7:0 

Cultivator?. 

I :j; 2?: Im|ik-mciil-?hifling mwiis for tractor?. 

I :i 7 v» I'lough. 

I 217804 Adjusting im-ch.inisin for ploughs. 

I :i»nh4 Ihsc attachment for plough.- 
i2i>'i2i Motor-cultivalor- 
i 21^348-- I .'lo'iOi IJarrows- 
i 21843(1 • • i :i<)88o Weeders. 
i 2:8;t4i Combined wcoler and tniUivator. 

I ij.'t sSi ftpring-lo'th f'T cuUivaU»rs. 

1 21') li: Toftl-iwfce fur cultivators. 

I ri'fhto Draft ajipliancc for ploughs. 

I 210 7*13 SV*U-puIvtTiscr. 

1 2:0 i4t> l>c>icc for raising n hamm or plouch from the ground. 

(Ft/.l- 


(i) Sec H., March ni7. No 
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Manures ami Manure lUstribultirs. 

1.^6065 New proceaa lor munufucturing ndneial anperphoaphates. 
17384 Frocess for enikhlrg guano with ammoniitm sulphate pro- 
duccii by aynthe^. 

1217863 — 1218361 — 1218866 Ferlllteer distributor*. 

1 219823 Discharge tube for fertiliser diatrihutors. 

/>n7is and .S<twt«e Mackine$t $tc. 

174 100 Seetlcr. 

1217780 — 1219361 — 1219644 Sceilers, 

1 21K 712 Scetier and burrow. 

! 218773 Vertiliser attachment for ?ec«l drills. 

1 218 S20 Check-row atluchment for planters. 

I 219996 Com-pliinter shoe. 

1 220014 Attachment for planters. 

Cvnirol 0/ I^stases and Pestfi of Planls. 

482 513 Impiovemeuts in the Uirger typ^ of spraying innrhine 
482 543 Trap for noclunuil insects. 

153 666 Sulphur dusting apparatus. 

1 218953 and juwder dusiim: nppumtus. 

i 219 040 Sprayer. 

I 219875 Weed-cutter 

Reapers, Mvam and llaneslin.: Muehnes. 

*73 573 Knife-biir for lawn-mower. 

173 581 -- 174 095 — 174 17,' Stwikers. 

173886 Harvester and tbn-sher. 

17391(1 I’.rake for header haivcsters 
1 7 406 Lawn-mowers. 

17491 Mowing niachim*. 

104071 I larvesting-machine*. 

104 163 Lawn-mowers. 

1217332 — r’lgiso Grain shocker* 

I 217 408 Cotlon-barcesting machine. 

I 217249 MowinK-machiiie. 

1217629 Harvester. 

I 2i7*)o 6 Auiomolor hars'estlng machine. 

1 'I7933 Grain- heading machine. 

I :i8ou Bean and pea hiirvester and separator, 

I 218 924 — I 219 322 Knife-bars lor mowers 
I 219 327 O’m-gnlberer 
I 219 676 Stalk cutting machine. 

I 220 132 Clover harvester. 

Machines tor Lifting So^i Crop*, 
j 218532 — 1 218 S60 Beet-harvesting mnrbine. 
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Thri^hin-i and IVinm/a-m:; Machines. 

JiinaUa 171574 Grain sqwrutdr. 

173950 Thresbinj' nutchinc. 

174 iiM Cl<»ver setil r«Mleunini» nwthine. 

( Kingdom 17650 Sec*l sei>Hrat<»r. 
fiiited States i3i7 3'»9 Grain separ.'it<ir. 

Mrtrfciwrs and Imf>Umfnli hr the Preparatum and Shrave ui Cram, f'nddtr, etc. 

L'.mnda 174‘>*J3 Corn drier. 

17^ loS— \J\ 172 Sheaf loaders 
l iiUerl Slate* 1218175 Ifay-Uder. 

i 218448 (ifaln-grinflinp mill 
[ 219020 Iluy-lojider. 

I 2I9 *51 One-man liay-raek. 

Caiui'la i 7 \ 9 '‘i TiiniK-r feJIhig nKuhinc 

Mrrrjni: atul Irmixon '>r .\ .T\(nlturut 
Caiwla 1739:1 Tractor. 

riihoti Slates I 217357 Iniplcnicnl'shifiiiic mr.uis for trart<<rs. 

1 317 :&4 — I 317 Ml - i 21*' j'"' -- 1 :i9 444 — « 319 030 Tractors. 

I 3i 8 t/iG Transnii“-i«*ii nivihi«nisDi for tra*.turs and the like. 

I 219333 Tract*'r <lriv(-«hccl aii«l niountint: lof same 

I'etdin: and t.ivi-'-u,ck. 

C.inaila 17^ 632 — 17.3 737 — ir.t llorn-sb-es. 

railol Kingdom 17 on l‘f«>^css for rveoury albuniinf us I'odiKt? suitable for 
use a> f<ir.)e<- '-r manure from the waste water where 
fish, etc . is treated to obtain oil. 

^59 ITocx'ss for iirejKirim: fin-l for .tiuinals from slatishlcr house' 
oiTaJ, etc 

I'niletl States i 359 te: Ib-u'-oiler 

i.liUhlfT, 



i;t 965 

1’t«*»>*!ei 


1740X8 

roultrj- and watering dexicc. 

fiiiteil Kiiigdont 

t8 '»;■» 

Meth'xl of piukiim eggs, etc 


i"3 797 

Troughs fi’T aiiiinab 


194 14.1 

I’«i«Hry-b*e4U'rs 

rinie«l States 

I 19 l ! t 

.Automatic iH-tiltry-fixiler 


/fcbio'rics Jir'inJiHi ••n Plani Pnuhufs. 

ll;dy 

1.11 

Must sejJiiralor. 


J).ut\in 

<7,-v. - .71 ■'rs - '71 ^ri. - tO'I - '71 *7'- 173S71 - 
, - ^ j - 3 - 173 ''•■'3 -- 174 *’<to — 17 1 Mr Milk- 

iiic machines 





926 farm buildings, etc. 

174 035 Process ter paslcurlring mlOt. 

United Kingdom 17 3^6 — 17 777 — 17 778 Jfllking macbinei. 

United Statw i 21&.125 — 1 aiB 529— i si# 446 MilUng machines. 

Farm UmUin.s. 

* CanaUft 173 630 Cattle stall. 

173640 Silo. 

174 21 4 Roof for ^ 05 , etc. 

58a - Purillar for Rtin-Water. — (‘.RAKDKa^'V. in I.a Vw a'^icok ei Yi-nr • 
No. 13, p 227, 2 fig. Paris, March 31, i»i7. 

The simplicity, low price and e.asy conrtmction o{ this new apjwnitiis 
for purifying rain water make it of interest for all farms where nun wain 
is used as drinking water. 


PutiHer for rain duller. 



P'K. I PiK. a 

TTnui'.h iti noiiiLil p.,siti'.ii Tri'liyb vOicn 


It consists of a g.alvanise<f iron trough C. of sipiare section, pi cics 
loi^, I.' cms. wide and high, pivoted on an axle . 1 . weight F, nttadiol 
at the end nearest to A, keeps the trough in a slanting jMisitioii. .\ p.ir.ri- 
lelnpijjedal !.ox B is soldered on to C near to the axle A ; it conimuiiii i 
tes with rfic trough by means of ,i nuniher of holes ,i pierced in tile hottm;! 
and h,!* two very .small holes ( and (' for emptying T is the ihyie for the r un 
and F. that leading into the cistern. 

Normally, the trough is in the jeisition shown in fig. i. Whentlicie 
is rain, the water coming from the roof flows into the trough- and csciips 
at the side P , but, as the water gradually filters through the holes a int" 
the box B, at a certain moment the weight of water canse-s the trough to ti; 
and the rain water, free from impurities, flows into the cistern by E (fig 
The axle A is of iron, id to 20 mm in diamc-ter, and firmly fixed in tlie 
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aU. Two pins prevent the trough from moving either near to the wall 
r slipping off the axle. The tipping action should be easy. 

The box B should contain about a litre; the number of holes a should 
t in inverse proportion to the area of the roof, for, the larger the roof, 
le longer it takes to wash it clegn. Roughly sjK-abing, the roof will be 
ifliciently clean when l to 2.5 mm. of rain have fallen, which is equal to 
om I to 1.5 litres per square meter. 

The distance of the a^e A from the weight P will equal or '4 the 
istance from A to C. The weight P should be such that the box, filled 
ith water up to the level *, should tip easily and that the !x)x being empty 
r nearly so. it can return the apparatus to its original position, which 
jkts place when the small holes t and t' have allowed the water to escape 
lowly. 

.Mter a fall of rain, the holes a, I and /’ should lx* examined to see that 
hey are not stojiped up. 


RUR.\L ICCONOMICS. 

S3 - Methods and Cost o( Growing Beef Cattle in the Com Belt Slates. - Cotton, j 5 . 
Cimiper, Morton \Vari», \v. f. and Rav, S. H.,in C. Ai^ricuHuu, 

o^jiCf pf thf Secrelaty, Hif'-'r: No. in. pp. i-f.i. \V.iwhiii;ton. July i. imi6. 

This study represents Part III of an investigation into the production 
iiid cousunqition of meat organised by the Secretary of .^gricultiu'e (i). 
I'hc data were collected from 595 farms representative of the agricultural 
itintiou ill the Corn Belt, in the following states: Illinois. Iowa, Mis- 
miri, .South Dakota, Nebraska. Kans,as. Minnesota and Indiana, Cattle- 
invdir.g is the most inqxjrtant branch (jf agriculture in this district . in 
Minnesota, 20 % of the total farm area is jiasture. and in Indiana 65%. 

Table I summarises the data collected m each state concerning the 
uc of the farms, tlieir division into ]ias<!ire. corn, small grain and hay, 
Slid their average \alue ix-i acre. 

The chief ohjeed of tlie ine'estigatioa was to determine as accurately 
15 pissible the c-ost of prodneing Ixs-t aniiu'.ds. With this end in \-iew the 
axTirds were dii-idtNl into 6 groiqis base-d on the (> distinct nractices 
[ollowed in general by the tariii-is. 

('iRoi'P I iPuf). - Fdrffts whert. alt tkc cows ore kept siricily for beet 
(ik't inc!u4in§ /tirtns proAucing baly beef). On it number of Ibcsc farms 
rriotigb milk was ittkrtn from z of t of the best milkers to supply the family 
ti iil: milk aiiil buiter. In such tnslattccs the milk and butter cred'.ts hare been 
\m<'te.t as U was found Dud the value of the extra lalumr in milking and earing 
fiN the calf, a/jd of the extra grain given, usually o^lseJs the valtie of these milk 
puiduels. g. 

I'.KOUP n (Babv Reef). - Farms on which the breeding heriK are 


n Soe B. Mnrch loi?, No. 


IFJ.). 
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nulitUiiined for the production of high-grade calves, which are faUtHed nn 4 
same farm and sold at from 12 to t8 months of age as baby beef. 

Group III (/>««/ fairpose). — I'arms on which aU the cows are milt 
ed, and either cream or butter sold, the calves being weaned at birth and ran 
ed ott sM'm milk. 

Group IV (A/i.tftil. — Farms on which the best cows are milked, ili», 
calves being weaned at birth and fed skim milk. The calves from the uHi, 
cows are allowed to run with their dams as in thf beef group. 

Groi'p V (Partially milked). — Farms on which the calves ate m 
weaned, but on which a part of the milk is drawn from the cow, the calf luldr 
the renuiinder. There are a number of variations of this practice. One « 
these is to allow the calves to run with their dams during the day, but In kic; 
them in a separate iuclosure at night, the cows being milke,! in the mornir,; 
Another common practice is to keep the calves separate and allow them to Ini, 
the bulk of the milk tuii.e dailv. the remainder being taken for househoU inn 
market purposes. 

Gsoi/P VI (Double nursing). - Farms where some of the coiis d 
milked and their calves given to other cows, the latter raising two ca/t’cs 


Table 1. - The .Iwoisf .Sne ami Value of I'arms Visited 
and the Percentage of F.ach in Pasture. Corn. Small drain ami Hay, by Sl.tla 



1 AvtnM aii« 

Area 

Am 


Ales 

lo 

Artu 


Value 

State 

|5 

of farms 

ia ptstutr 

to corn 

smon ttraio 

In tu) 


oJU;. 

I 


acfw 

acres 

% • 

acres 


•CTO 


acres 

ft’ 

.'ft 

pet Jf 

Indiana (1914 )• •' 

23 

294 

1 91 


13 

15 

19 

5 

25 

9 


IllUKds( I>il4]. . . 

21 

294 

15.H 

54 

(K> 

20 

32 

11 

3'8 

13 

1;.. 

MiniK$ota(i9i4-i5) 


357 

104 

29 

S5 

24 

66 

18 

5* 

14 

i:- 

low-a • • 


301 

93 

3> 

85 

29 

54 

ih 

3f^ 

1,^ 

1 ‘3 

MUsoari (1914-15). 

7^ 

35t» 

470 

50 

53 

'5 

30 

10 


20 

H: 

South Dakota(i9i4) 

M 

5'' 

180 

35 

146 

29 

«>tj 

18 

75 

15 


Nebraska(i<>i4-i5) 


480 

116 

3« 

'05 

28 

74 

19 

53 

14 

i . 

Kansas (i<ii4*i5) - 


sO. 

32** 

57 

79 

>5 


1 1 

f.9 

12 

80 


It n ay be seen that, in all these groups animal production is hiA 
on the breeding herd, which reiiiaiiis almost constant. Table II shn' 
the average importance of breeding cews in the 6 groups 

The cost of l)eef production was estimated by the following metlm! 
First of all the annual gross cost of maintaining each breoding cow ,in 
eacl(gf)ull was determined. The net profit was then estimated, inclieli!: 
milk and manure, hut excluding the calves. Next the percentage of h i' 
beef in proportion to the number of cows and bulls was calculateil. Ti 
net cost of the cows and bulls was divided in proportion to these perai 
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TAIiCH II 


Gronp 


- The Sue of the HerJ% in Kjch nf the Different Croups. 

' NurafiCT Bulls 

«E (arms Total number Average number Total number Average munber 






7 24 (> 




255-5 

r.ii 


. . . 


4>0 

2 iHl 




81 

1.23 




1 10 



'i -75 


*« 3-25 





i02 



^3.47 


Kit 

O.i^j 







' i.^y 


60.5 

o.ijz 




ii 



17.32 


20 

O.tyl 


SIS 

14 «I 4 


t4 S3 


CSI.*3 

1.44 

Tahi.K 

III 

- .lecoiji; 

■ Cross C 

ost ol keeping 

j Breeding Cow ■ 




ill the 6 Criiup.i 

ttnJ Xcl Cost. 







.Avrtage evst pvt tow. 



a- «. 

i aa 

• 


Fml cliafgJM 







z 

1 








t SP 

'z 



B 

s 





r 5 

’ ffl 

? 

a ■ 

3 

S 

s 

S t 

e 'Z 

I" 3 


t 

i 5 

ii 


1 fill 

/. 

z 

T. 

- - , 


- 


“ 





t 

1 8 

$ 1 

1 

1 8 


8 

8 8 

i ]0 

7246 


to ♦') 24 f>') 

3 At i;j 

3*3 

43 -34 

.06 

14 

Kit MS 

•<, 

228! 

<>ii 

t; uy Jti.jo 

jtt .'.25 

4-16 

•43 3 « 

■ to 


sn 3I» 

\ t!0 

« 

/ •f<i 

24 »5 340E 

.’3 3 32 

JfO 

4 i - 3 ' 

07 

■ t] 

33 14 tti 

>■ 102 


743 

20,30 ;7 7 .^ 

0 0) 2 . 37 


4 3 32 

.0? 

• JO 

ttK 18.S 


s >29 

8 08 

1 7,97 26.03 

9*4 2-23 

V 39 

45 -49 

•0? 

■14 

4t13 tIK 

! 22 

3*1 

8.50 

20. JO iS*'! 

980 J.OI 

3*2 

43 -33 

-03 

.17 

41 34 iS.t4 


<iS, The average cost of the calves until weaning time on the different 
T^'iips of farms was tlms oiitaimsl. In determinin'^ Hic cost of ])rodnctinii 
T one year tile hilloivini; factors were taken into consideration: — food, 
iloiiT, eiiuipment. interest, risk, taxes, iasuraiice and veterinary expenses. 
'In- costs thus obtaineil were compared witli the inventory or sale values' 
Table III K'ves data csmcerninp the average pToss cost of ktvpmg 
'S'.s in the b different groups, and the net and relative cost, including 
I'.i'k and manure, but excluding calvi-s. In a similar way the cost of bulls 
c-.- determined, and the cost of calves up to one year by the method des- 
riljcil alxive. . , 

Table It' .summarises the results of these- calculations as compared 
bill the cost of production. In considering the rccoids of the two years 
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IKDU8THIE8 DEPENDING ON PUNT PRODUCTS 


1914-19^5' should be noted that the lathei low average is due to the 
srsatisfactory results of the first year, caused by drought. The data ob- 
tained indicate that the keef ing of cattle for beef purposes alone is adapt- 
ed to the more extensive types of fanning, while the keejiing of cattle 
primarily for bwf purposes, but where an income is also obtained from 
luilk ppiducts, is better adapted to the mote intensive types of farming. 
When estimating the profits obtained by raising calves on corn belt farms 
the following facts must be taken into e-onsideration ; i) Good returns 
have been obtained for a large quantity of roughage which would other- 
ftise have been wasted : i) a home market has be-en provided for saleable 
creps ; 3) many farms a large aereage suitable to ( asture only has been 
utilised ; 4) profitable employnumt is provided for a season of the year 
utien labour otherwise might Ik- idle; 5) a return is obtained for capital 
invested in equipment which, in many instances, were it not utilised by 
live stock, wouhl return nothing ; b) the f.iniiet makes at least 6 % inter- 
est on the money he has invested in the eattle business. 

It should lie noted that the greatest profits were \ ielded by (.'.roup VI, 
(he double-nursing grouii. .Mthonch this system is adopted by a sntall 
number of breeders only and only 22 records were procured, it gave the 
lowest cost of production troth for calves at the time of weaning and for 
vearlings. This result is largely due I0 the milk credits, which were obtain- 
id without c.stra labour other than milking. It is also due to a larger 
jiorcentage of calves jirodnced by the cows, and to a larger projiortion of 
the records being taken in the m ire favourable year of 1015. 

- The Economies ol Live Stock Production In the Far Western Range States, 

0. S, A, — live No y-o a liiis t. 


AG R I C n ,T r-RAb I N I H.lSTR lIvS. 

,1(15 FermenUtion Tests ol Tea Leaves, in Java. iio-eiiA. K .\ R an i dro: 

sowsxY. .\ . in <« ..m ‘.c /'* . e. s • -r I . No .\1,V li. i i , in 'w 

-i~ 1 |)I HuifCUXt'IJ, I'i!'- 

The wriUTS to cKar ii]> iIk* coiilrov^'r-ial i>ro’ilims regarding 

tht* V haraftiT of thk' fi-niu-ntation of tlu‘ of the tea plant, necessan' 
to nlitahi black tea. 

T’p to the prpJ^nt the {(rrinentali'’n either attribntud to tlic 
oi^iilisiiig action of |HTo\'idnses certain ?\ilistar.ces in the leaves, or 
to the devehipimiit *'i ccrt<ain nncii'orgauism>. I'aiticularly yeasts. 

The writer found that the niicro'>rgaiii>ni> found normally on freshly 
gatheirtl tea leaver were .tf H\phoiuycete> Indmiging to the genera 

b/'c'rc»V/«s, P,*mcillium. Mtuor and ncm.itium - I <|H-cie6 of yeaet, - 
'•[Kvivs of luicteria, incln.ling a Mti r ^c :\ us 

To asc-ertain the inflnences M thesi ..r^ani-^mv <mi the fenueiitatiou. 
.1 niethoil was lirst trii-d. Inr vti-rili'ine thr leaves without re.h;ciny tlieni to 
a state that fennentation was no lonj^er jvissihle. l^ir this end, the 
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leaves were washed in hydr(^n peroxide, chloroform and mercuric chlor- 
ide. To control the results, the varcing temperatures of au untreated and 
fermenting heap of leaves were taken, when it was found that the tempera- 
ture rose to a maximum of about 35? C., after which it gradurdly decreased. 

On examining the organisms on leaves sampled at various stages of 
the fermentation, it was fonnd that, before the temperature attiiiiis 
its maximum, the yeasts preponderate amongst the microorganisms; 
at the same time the samples testeii for taste, aroma and other qualilit-s 
gave satisfactory results. But as soon as the temperature begins to drop, 
the bacteria begin hr prcironderate »)Vor the yeasts, and the quality of the 
tea becomes inferior. At a tenqK*rature still further from the maximum, 
the Hypliomycetes PenicillUtm and M near develop in mass and the tea made 
from these leaves has a disagreeable taste. 

On repeating the exrreriment with the sterilisetl leaves, the writers 
first found a rise in temperature towards the maximum analogous to that 
found with unstcriliscrl, fenneuting Iraves, but afterwards the temperatiirc 
followed another curve and sometimer reachetl, after falling, a new maximum 
The leaves either reniaineil sterile or harboured microorganisms after a 
certain tinre. The taste of the tea made from a santplc taken after the first 
maximum was unpleasant in every case. 

Whilst admitting that their work has affoidisl no satisfactory explan- 
ation of all the problems of the fenncnt.ition. the writers have concliidnl 
that it is due to a change in comirosition of the leaf indejrcnderit of the 
action of the microorganisms 011 the leaves (Dr St.vi'B had already come In 
the same cimcluston from his work poblislnsl in MtdcJtttiHien Viiit.lid 
Proihtation v-'or Thee. N'o. i-S). The writers coiitimic-l their researches by 
studying the formation of carlxm dioxide during the fermentation ami hove 
form'd it both in leaves prevuuisly sterilise*! and in leaves fermenting in the 
orriinary way. They conclude that the mknxrrganisms have nothing t** 
do with tire formation of carbon ilioxiilc. 

These researches .leiuoiistratc the imiKirtancc'of a plentiful supply "i 
*>xygen f<rr fermenting leaves ; it is, therefore. a*l\ isal)le to ventilate ael! 
the places where the leaves ate storeil. 

' It was Lil.-io found that the critical temperature fi>r a regular ami iniiii- 
leiniptc'l fermentation of tea leavi-s lies Iretween 43” and q.l-.'T’ C. : eoio* 
rinently tea cannot ferment in an atmosphere of steam at roo"C.. contr.irily 
to what Mr H Ji;nsi'.n hail foim*! for t*>hacco. 

In ar-y Cii-s-, the niicnxrrganisms are of very slight or no inqsirtani' 
in tea fermentation, as is shown hy thess' ri-searcln’S. 


5.% “Lebfetlii”, a Food Kade from the Chick Pea (C/cer •rltUnum), in ihe 
Eastern Balkans. — Zlimeoas. .\s. (Ci'nim*iiue.tti-in fenn tile r.:il**‘Mt'iiy -'f lie 

rniNcrwiiy <»» m tut I'nt.nu-'hun: tiff 

Vol 3i. Vo 3, J>1» J-'T-Ii:. Mnnr'UT i W,. l-cbnury i. Pn;' 

" Loblt'bii ”, chiefiy mndt in Hnl^uria aii'l Tiirk^rv. is m'lch 
as a foo(i and for niakini' pastry (" chaiv.i " rachat lukuiu . “ c!u-ker . 
ctk.'.), which is also ustd in-]>opiilar rttimlks. Roasted "leblebii isiils'J 
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Iaui.E I. CoinpaTativc Chemical C’ompo*iilion of thechick hea uml " leblebii” 

Sub.Un« .ulyKd w..„ Cmd, 

matter prutein prefein ‘ . cdluloae 


i No. 1 ioay)% 
Chick pcti. . . . ■ 

1 No. 2 

^.70% 23.22% 21.10% 52,61% 3.40% 

2.85% 0.89% 

4 'l.i 2 . 1.03 20.S2 52.17 

2.60 0,84 

\ No. i S.70 * 
Leblcbll 

5.11) 2.1.K4 _ 33.9^ 2.41 

2.70 0.95 

1 No. 2 3.41 

5.31 2|.t>b — .3.570 2.23 

2-41 0,91 

'rAKLi: II. ~ PImiciil Omitiinti of Ihe hillv iiuilUr cdracled 

from Ike 

chi'h S'it itiui “ It’hlebfi ” . 



Falty matter exlrarted 

CofwtanU 

lt(4iu Uic- chick pea 

fiom '■ leUcUi ' 

SjHviiic tfnivhy (15* C) . . . 


f>. 92 bl 

RtfractiNe Inae* at C 

:i • 


si|Ninification index 



Aci'l index 

O.T 

-’■3 

Ether intkx 



RkkiikkT'Mkissl uunilnr . . • 



. 3-7 

r<ii.r,N's*ti; iiumhcf , 

1.6 

5 -^ 

llKHNP* Dumtx f 

■ * .O' 

^9. l'» 

Iodine index 

120 

t20 

Noll saponiflabie ;>Qt)$laUi.'e5 . . 

u..,., 

i '.46 

IJr|Ut faction point of fatty acicb 

. . 2V'C 

J 5 - 4 '-C 

Idtlinc iiidts r»f fatly acid^ . . . 

ly. 

bV' 

rh(>-p};ali<l« (Hk« kdlh'n) . 

2.1 "t. 

1 % 

T.miik II! ( 

f'-iiN-vf/n-'! 0/ the its-- iif‘- li'bf-.'lii 



\ 14 M‘ '. (WoY 

! . rr <i\i»ie : 1: “ 

*»'*• ' pi-jS l.Vn’M.\NN* lllethc'li 

>! iiiiK-sium . . . IS '*) 

su, ... 


i' t Ksium . jii lii 

Si*», '• »" 


s«iunu 1 I" 

Chl'»riiu- 



!ix-i! bv th^.‘ TK’iijtio as ;i >iil;>liuitv for . and. cMimiorciallv, for 

i'Uiltcratini; Knniml n>ll\v. 

I'rkpaiIation - Thf’ chirk jH-as arc lirst scparalcsl into the difterent 
'^i/A's by screening thrnuj^h IcatluT "r lint rif’dlcs. thfii the various ijra'ie^ are 
rn iste-i separately, for ah*ut half an lunir. on s^xHaal own ovens, the chick 
]>eas beii^ ctnistantlv stirrcxl with a slick ; the roasting is amsidered sufli- 
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dent when the peas are tender. They are then placed in sacks where they 
are left, at the ordinary temperature, until they have returned to their orig. 
inal state of hardness, which reipiires from 24 to 4S hours. Then a second 
roasting, or " naotlania” is carried out. after which tlie product is stored 
for at least a month, when they are packed, in quantities of 30 to 40 kilos, 
in wooden tubs containing sufficient nou-calcareous river water just to 
swell the peas and prevent their looking dry on the surface. The more time 
that elapses between the first and second roasting, the less water the peas 
absorb, the resulting quality of the " leblebii ” being improved. 

The swollen peas are then roiisted a third time, in smaller quantities 
than before, but so ananged that the roasting is all done in 6 hours. The 
peas should be stirred continuously and their apjtearance noted : they turn a 
yellow-grey colour and the tegument liecomes brittle, which makes it easy 
to remove and taste the proshict at interaals until the required ta.ste and 
consistency are obtained. Then the commercial “leblebii "isobtaineil ready 
for sate. Before the war, it cost from 60 to .So centimes the kilo. 

Chemical COMPOSmoN. Table I, which gives the composition of b.tli 
" leblebii ” and the chick pea, shows that the roasting has decreased tlu- 
water content and the jicrcentage of crude celliilo.se in the former. 

Table II, wliich gives the physical and chemical properties of the fatly 
matter extracted by khei from the* chick jiea, and “ leblebii", shows that 
the ch.inge from the first to the second has decreased the iodine index and 
increased the acid index. The increase in the content of phosph.atides (leci- 
thin) in also characteristic. 

The writer .also dctcmiiiied the changes undergone by the cartxihy- 
(irates in the preparation of "leblebii". Analyses made by the Ger- 
ber & RADESHAt‘SEN method showed that 20 of the staich o( the chick 
pea is changed into soluble detrin. 

Table III shows the composition of the ash of “ leblebii ". While the 
chick pea is very hard and diffcult to chew, ” leblebii " presents no suck 
difficulty ; it ha.s a sweetish taste and differs from the nuts used as fix) 1 in 
Europe by its lower fat content ; it is probably more digestible than th 
nuts. '■ Ixrblebii " is very usefiJ in feeding children over 6 months old 
especially when they have intc-stinal troubles. 

587 Changes In Fresh Beef During CoW Storage Above Freeilng. - haohnh, n 

McBrtdk, Ch N' , anfi I’ftwicK, W C., in S fhf'artmtnt of A':ricuUvri, HulUtin 4 
li’rtfcSiaioikTl |»i» i-k-o. !Vi>iUJijy 15. irk!7, 

There are two general inethcxls of h,indling fresh beef in cold storage : 
r) storage .at temperatures atxive freeriug, usually l>ttween32® ami 3R"1' 
and 2 ) storage at tenqieralurcs below ftex-zipg, iisiially between 8” and 
12''’ E. According to Holmes (tqi,}), .;.i percent, of the lu-ef slaugliteici 
commercially in the United States in |<K«| was placed in cold storage at 
tenijieiafnres below frcoziir.' (frojen beef) ; jxrr cent was stored at 
temperatures above freezing (chilled beef). 

'This discussion onlv concerns chilled beef, and the methods by whii !'■ 
it is handled in the larger meat-packing establishnicnts ol the Unite ! 
States, 
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It was undertaken with the following objects in view ; i) To study 
the changes which take place in fresh neef stored at temperatures above 
freezing, with special reference to the effect of such , hang»s upon the whole 
‘■omeness of the product ; 2) to determine the causes of the changes which 
take place in fresh beef held in cold storage imder the above conditions ; 

3) todeterminethelcngthoftimethatfreshbeef canbe heldin cold storage 
at temperatures above freezing and remain in wholesome condition, with 
special reference to the effect of various factors upon the length of the 
storage period. 

For the purjjosc of studying the problems outlined above, three dis- 
tinct lines of investigation were planned : rj autolysis experiments with 
fresh beef ; 2) cold stoiage cxjjeriments with fresh beet : 3) a study of the 
factors affecting the length of time that fresh beef can be carried in cold 
storage. 

The changes which ordinarily take place in fresh beef and in other 
meats as well, during cold .storage at t; niper.atures above freezing, may be 
due to one or more causes: i) enzymes occuring naturally in the meats, 
2) bacteria, and 3) chemical and phy.sical agencies. 

The action of the 6rst of these agencies is probably less well understood 
tlipn is that of the two others, and seemed to call for special investigation. 

RestUts of iutoloysis Experiments. -■ The results of the autolysis (i) 
experiments reported in this paper may be summarised as follows : 
Physical changes in the samples of muscular tissue were not marked, even at 
the conclusion of the experiment and consisted chiefly ol a slight softening 
of the tissues, and exudation of meat juice, and a change in colour of the 
meat. 

Incubated samples developed a characteristic, rather pleasant odour 
similar to that of roast beef tlic o'lour becoming more prononced as the 
period of incubation progressed, k Siunplc which had been incubated 103 
'lays did not prove to be a palatable food for Imman consumption. 

Total soluble extract or total solids showed a decrease early in the 
experiment and later an increase-, the total increase amounting to S.77 per 
cent, of the amount present in the fresh material. Ash of extract showed 
appreciable, but not regular, increases, which correspond Toughly with sim- 
ilar increases in total soluble jihosplioius. 

The acidity of the samples showed .apjireciablc increases, particularly 
toward the close of the cNiwrinient 

The changes which took ])lacc in the nitrogenous comixinnds cen- 
siste-1 in general ii> an ii!cica«c in total soluhlc nitroecn and in n conversion 
of the higher forn s of soluble nitrogcnoii.s comiKumds into simpler combin- 
.itions Coagulaiile nitrogen sliowed a marked decrease, more than 5 " 
cent, of which took place during the first week of the expenment. The 
*ntal decrease amounted to approximately So t>ei cent of the amount 
present In the tn-sli mafcrial. Non-co.agulable mtro.gen increased fairly 


(I) The .ILwoveiy ..m.'lysis is s™>r-'ll.' aeeTeVnel I" S.iLXowsxl 
Ihc procc« “ !iutkKlii;i'sU"ii ” 


who wiled 
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'regularly dwing the course of the experiment, the total increa-se amounting 
to 173.8 per cent. Proteose nitrogen increased rapidly early in the experi- 
ment and the quantity then remained pratically stationary during the 
remainder of the incubation period. Amino-nitrogen showed greater 
actual and relative changes than any other nitrogenous constituent, this 
constituent representing in large degree an acciiniulation of the end-pro- 
ducts of proteolysis. The total increase in amino- nitrogen amounted 
to 740 per cent and nearly one-fourth ot the total nitrogen was in the amino 
form at the end of the experiment. 

Phosphorus compourds showed changes which consisted chiefly in ap- 
preciable increase in total soluble 1 hosphoms and in soluble inorganic 
phosphorus, and in corresiKmJing decreases in insoluble and insoluble or- 
ganic phosphorus. Insoluble phosphoras decreased rapidly early in the 
experiment and more slowly and fairly regrdarly during the remainder of 
the period, the total decrease amounting to qi 29 per cent, of the amount 
present in the fresh material as calcnlateil from the r.atios ol insoluble 
total phos|jhonis. Total soluble phosphoms showed increases corres- 
ponding to the decTeases in insoluble phosphorus, the total increase' 
amounting to 23,05 per cent, as calcidated from the r.atios of total 
soluble phosphorus to total phosjihonis. .Soluble inorganic phosliphorus in- 
creased rapidly early in the experiment, and more slowly towanls the 
close, the total increase amounting to 65.27 jret cent., as calculated from 
the distribution figures, Soluble organic phosphorus showed decreases 
conesponding to the increases in soluble inorganic phosphorus, the total 
decrease amounting to 75.05 jrer cent., as c.Tlculated from the organic 
phosphonis ratios. 

There was no development of free hydrogen sulphide during the course 
of the experiment, 

Resniti of coU $h<r.r^c cxperimeKh icith fresh beef. 

The chemical changes which took place in the muscular tissue of beef 
in cold storage at temperatures above freezing for perimls ranging from 14 
to 177 days, consisted chiefly in incre.ases in acidity ; in luoteose non-coagul- 
able, amino and ammoniacal nitrogen; and in .soluble inorganic phospho- 
nis ; while decre.ases occurred in coagulable nitrogen and in soluble organic 
phosphorus. On the whole these changes were of a jirogressive nature. 
The chemical changes th.at to<>k place in the fatty tissues of the Ixef 
consisted chiefly in marked increases in the acidity of the kidney, anil 
external fats. 

(hi the whole the chemical changes which took place in the muscular 
tissue of the beef during storage were simif.ar in nature to, but less in extent, 
than those that were caused by enzymatic action, when lean free! was auto- 
lysed under aseirtic conditions for iicriocis ranging from 7 to loo'davs. 

The cticndcal changes wliicli look jilace in the muscular tissue of the 
Ijcef during storage were without ajqncciabic clicct either u()ou the nu- 
tritive value or the wholesomeness of the edible imrtions of the product ; 
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but the changes which took place in the kidney fat and external fatty tissue 
after the longer periods of storage rendered them unsuitable lor human 
consumption. 

The bacteria and moulds wliich grew on the surface of the cold-stored 
meats did not penetrate the muscular tissue to any great depth. The 
increaseil tenderness noticed in the cold-stored nie-ats could not be attrib- 
uted to bacterial action ; ami no noticeable change in the histological 
structure of the muscle fibres was noticerl alter ri weeks of storage. 

The chemical changes wliich t<K)k place in the muscular tissues of the 
beef during storiige may Ire regarded as largely due to enzyme action. 

The principal effec-t of storage uixm the orgaiioleplic properties of the 
beef was a marked increase in tenderness of the meat. This change did 
not appear to progress appreciably after the lieef lia<i been held in storage 
for from two to four weeks While the flavour also changed, individuals 
woidd probaVdy not agree as to whether the chaig'e was an improvement 
or a deterioration. 

Beef was held in cold storage at temperatures alxjvc freezing in an ex- 
iwrimental cooler for as long as 177 days, whereas it was possible to hold beef 
in storage in a cooler in a modern ))acking-house for only 55 days. The 
shorter storage period in the second instance was due to the much higher 
hunudity of the packing-house crxiler, ascomirared with the exirerimentaf 
cooler. 

The length of time that fresh beef can Ire held in cold storage at temper- 
atures above freezing and remain in wladesome condition, is dependent 
uixrn a number of factors, aiiioug wliich the teinperatnre and humidity of 
the storage riKim aud the character id the beef are the most important . 


5s8 - Investigations into the Changes undergone by Eggs.- I-ixuet. in r,.mpks nnJirs 
,/« S«ncf! Jf (MoiJimii- J'.l iifuHuif Jf ( r.m.i-, V.il II!. .S" n. nl' '’ans. 

MarA :i, i-iiT 

This i)ai>er i.s a summary of a rei>ort jiresented to the Public Health 
Department at the reipiesl of the Prefect of Polia- of the Seine Depart- 
ment. It contains the results of exiH-riii.c-nts made in collaboration mtli 
M. HuS-son. tutor at the National Agricultural School of Orignoii. 

In order to iuea.sHre the extent of the change, account was taken of : i) the 
amount of albuminoid iwptoniscd by the bacteria, which , conseijneiith . 
is not coagnlatixi by he.it. or even pn-cipitaUxl by alcohol ot a given eon- 
eentratioii ; 2) the amount of amiiioniacal nitrogen produced by bactenal 

ffmientation. , , , , i 

Kces niav lx- attacki'.! hy bacteria (bacilli anrl cocx'.l (l) aiul by mould.. 

Among the bacteria may be uieutioneil : lijcUntim c-'fr even the t>- 
phoid and parataidioid bacilli ; /?. B. pyocypmpuy B. 

llkoma-ns and B. lu,. ««« fimrn^ enp : P„sla.rdh,. Sarciiiae: B.nUm m 
krmo. Buclmum putruium l-liigge : cocci, including pr,khomv.i. Siaphy 
Ukoccus albns and tjurem. etc. 


\r:l 




(j) See alftti; li. loO'. 
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Among the rarer fungi are : PenicilUum t;Umcum and Sterigmatocystis. 

In experiments on 2510 eggs from 65 hens, Mr. Caidweix Director 
of the Rhode Island Agricultural Station, found bacteria in only 228 (8.8"/,), 
In each case the yolk only was attacked, the white being immune. It 
may, therefore, be assumed that an egg which contains bacteria, has been 
infected within the ovary, where the yolk forms, rather than in the o^- 
duct, where it is covered with albumin. 

Since all eggs go bad in due course, there can be no doubt that the bac- 
teria can penetrate the shell and its membranes. Infection is not very 
rapid, especially in the white of the egg, as the mucous liquids do not foini 
a good medium for the growth of bacteria. In time the white, and more 
particularly the yellow, liquefy during peptonisation under the influence 
of the proteolytic diastases secreted by the bacteria ; when held to the 
light the yellow may be seen, first floating on the white, then mixing with 
it. 

The author followed this ]>rogrcssivc change by the estimation of the 
arr.moniacal nitrogen in the presence of magnesia. At the beginning there 
was an average of 0,010 gr. of aninioiiiacal nitrogen per 100 gr. of eggs 
After 6 weeks' incubation at 28 to 30" the percentage was 0.021, or even 
0.024 %• The same figures were obtained for both fertile and unfertile 
eggs. 

Hard eggs change more rapidly than fresh eggs. In order to study 
this phenomenon the ammoniacal nitrogen was estimated in a batch of 
new-laid eggs, half of which were left raw and the other half boiled for a 
quarter of an hour. These eggs were then kept at a temijerature of from 
28 to 30" for equal lengtlis of time, the last being of 50 days' duration. 
Samples were taken from time to time. Whereas the ammoniacal nitr.i- 
gen content of raw eggs was 0.024 gr., that of boiled eggs was 0.107 gr., 
that is to say, 4 times as great. The laptonisc'd nit.ic matter row from 
0.66 to 0,91 % in the raw eggs, and to 1.36 % in the boiled eggs. 

The more rapid change of boiled eggs as com))ared with that of raw eggs 
is due to the following causes : i) boiling renders the shell membranes more 
iremieable to gas, fluids and bacteria : 2) boiled white of egg is no longer 
a riscous mass, but is composeil of particles of coagulated albumin which 
form a favourable medium for the growth of iuicioorganism.s. Tlie cstiiii 
ation of the ammonia proved that, whereas, in r.aw eggs of diffefeiit 
ages, the yellow amtains more ammonia tiian the white, the contrary i' 
tnie of boiled eggs, in which the ainniunia in the white finally exceeds that 
in the yolk in the ratio of 150 to 100. 

Moulds may enter the egg during its passage through the oviduct, ami 
though larger than bacteria, they may peuctrate the .shell. This has bciii 
proved experimentally. Within the igg. the mycelium forms so-calKd 
"dampspots " (because they appear when the egg is left on dauipstraw). The 
fungi which cause the stains form a mass of mycelium and si)ores. Tlie 
base of the mycelium is fixed either to the inner shell membrane or Ix'twcen 
two membranes, but not on the shell. These mycelium arc either pale 
yellow, greenish black ora fine pink. The yolk often adheres, not to the 



A(>BICin,TtrRM< PRODUCTS ; I’RESERVXMG, PACKIXC, TRANSPORT, TRADE 939 

shell, blrt to the mycelium, which fastens on to it and displaces it. In 
hafd-bolled eggs only the yolk seems to be displace<l as the viscous mggc 
of the mycelium is collated. 

The estimation of the ammoniacal nitrogen throws little light on the 
change produced by the stain. l)ecause moulds have but a weak power of 
forming peptone or ammonia. 

The moulds which form the stains arc identical with those found on 
fruit and cheese. The bacteria may prove harmful, aud eggs attacked by 
them should not on any account be used for human consumirtion. 

589 - The Maintenance of Atmospheric Humidity in Citms Storage Rooms.— 

See Nu. 5^0 of this liullrttn. 



PUNT DISEASES 


DISF.ASKS DUI-; ’ro FUNOl, 

BACTERIA AND OTHER LOWER PLANTS 

390 - Root Diseases Due to RosetUnla sp in the Lesser Antilles. — noweu., w u 

UV.'f /Wiiin HutUlin, Vol. XVI, No. 1, pp. 5i*ri. m.*. BarlxicUis, l oi 

Several species o{ the genus Rosellinia give rise to a well defined ty]» 
of root disease in numerous countries of the world, both teniireratc and tra- 
pical. The lungns kills cultivated trees and shrubs, and often infests tlio 
soil and destroys practically all vegetation with which it comes into contact. 

In the Lesser .Antilles, Roitllinia diaecLses occur in Guadaloupe, Domi. 
nica, Martinique, St. Lucia, St. Vincent, and Grenada ; they are unknown in 
the remaining islands of the group which have drier climates. 

The range of hosts is exceerlingly large includii^ practically all the iiii. 
portant cultivaterl and semi^ultivated plants, but the crops n>o,st atfecloi 
are those of cacao (in all the islands), cottee (in Guadaloupe and Martini 
que), limes (on new clearings in Dominica) and arrowroot (in the intcrin: 
districts of St. Mncent). 

The disease on cacao is usually caused by the species Ro$eltima fepi-. 
and in most cases at the f resent time, the fields being well establishel 
is transmitted from the ilead, or dying, shade trees, especially by 
pun incisa, Pmea ^ratksimii. and Inga. Another species, as yet nnideiili 
fled, is bclieverl to att-ack cac.io in certain liK.Tlities. 

The disease on limes anil coffee is caused by R. pepo or R. buHudes in 
differently. 

The first cases in new clearings arc generally associateri with decay ins 
tree stumps, especially those of certain sjwcial trees Subsequent case- 
arise from the spread of the fungus from tree to tree along the roots, ™ 
by infection from surface soil rich in decaying vegetable matter, wliidi 
readily becomes infecteil in damp and shaded situations. 

.An infested tree may be killed gradually by the progressive invest- 
ment of the roots, or rather quickly by the destruction of the bark arnum! 
the collar. The fungits penetrates both bark and wood. Conidia art 
produced with great readiness wherever tire mycelium emerges into tin- 
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open : pcritheda occur later, and especially in the case of R. pepo, thdr 
fonnation may be much ddayed. 

Much can ® done to prevent outbreaks of the disease by measures 
directed towards exposing the soil, the bases of the trees and any dead 
material Ijdng about to wind and sun. This should also be done at the 
first sigiu of the disease which, however, are not easily recognised, though 
regular inspection may save many trees. 

Infest^ trees should be flamed and then promptly removed, all roots 
dug out and burnt, the soil limed, and the place exposed as much as possi- 
ble. All adjacent trees should be isolated from each other by trenches. 

5yi - Wheat Varletlea BMistant to Rust in the Province of Rovigo, Italy. - see 
No. 341 of this BullitM. 

591 - DiloaH Roilsthu VarieUos of Potato, in Gernutny.— .scc xo 31s of this 
BuUain. 

593 - DIsaase Resitlint Sea Island Cottons, In the United States. — see No. 536 of 
tfiie BwtUti*. 

594 - Sitvsr Huoleinate, a Substitute lor Copper Sulphate in the Control ot Vine 
Mildew. — VOK DbGBK, a., in AU^tmcine Wein'Zcitwi, Year 34 , Xo. 4 , pp. 35*2l#. 
Vi«uia, January 25, ig*?- 

The writer, who is the director of the Ampelological Institute at Bu- 
dapest, has carried out a series of experiments in order to find substitutes 
for copper sulphate in tlie control of Plamopara vilkola. Anrongst other 
remedies, silver salts were tried. Silver nitrate was eliminated because 
it decomposes easily under the influence ot fight and air. 

Exhaustive experiments, however, were made with silver nucleinatc. 
Thisisa characteristic combination where the silver is very loosely combined 
with nucleinic acid ; it splits off from the aciil more easily than in true 
colloidal compounds, such as " collargol ", " albargine ”, .snd " protargol ”. 

At the request of the " Chinoinfabtik ” of Kereszty and Wolf at Ujpest- 
Budapest, Gustave FrieiiI, prepared in 1915 for the first time, ^ver 
niideinate ; this manufactory had placed some material at the disposal 
of the writer for the purpose of the tests. The material was delivered 
:is a dried preparation consisting of small, greenish-black plates with a 
metallic lustre and completely soluble in water, giving a brownish, opaque 
solution. The product should keep perfectly, but the writer thinks that 
the aqueous solution can only be kept when protectni from l^ht Tpie 
gireparation of the dry product adds considerably to its cost price, 
therefore, the writer advises the purchase of the cheaiwr solutions of 

JO-50 % strength. JO 

The tests were carried out on two plots, ore of which contained 20 
" Italian Riesling " vine-plants, while the other contained 28 " white Sauvi- 
gnon " vinks. One plot was treated with a 0.5 % solution of nuclemate, 
the other with a O.r % solution. AU the plants were treated five 

times ; May 20. June 14. Jifly I and 24. .August 5. 

The 0.5 % solution gave excellent results. During the summer, the 
plants on that plot had much greener foliage than those on the other; 
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tbdr yield ia grapes was excellent. The leaves developed in spring re- 
mained attached to the plant till the end of autumn, whilst on plants treat- 
ed with other remedies or on control plots, the leaves had either all fall- 
en by the end of autumn or only the last formed leaves remained. 

The dark green colour of the leaves treated with nudeinate is due to 
small spots formed by the precipitation of metallic silver on the leaf. The 
tissue under these spots was partly destroyed. The writer intends to en 
quire into the subject of these spots more closely ; but, according to chemists, 
it is certain that they are not cansol by an acid. 

The remedy adheres well to the leaves and the spots do not mterfeit 
with the functions of the leaf ; the unspotted port of the leaf , which formed the 
larger part, seemed amply sufficient to keep the leaf alive as well as to sup 
ply the grapes with the necessary food substances. 

The discoloration and fall of thg leaves in autumn took place much later 
in nudeinate treated plants than in others ; a large proportion of the leave' 
were still attached to the plant on November 7 which, from the physioln 
gical point of view, was rather a disadvantage. 

The o.i % solution was too weak to protect the vines sufficiently again-st 
infection. Here ^ain, there were black sjmts on the leaves, but mildew 
might have been the cause. The leaves remained attached to the plant 
till the middle of November. 

This work refers to an attack by Plasmofara of medium strength, 
an attack where the untreated plants had lost all their leaves and where all 
the grapes were already destroyed by June. The foliage of vines treated 
with other remedies was, in part, equally destroyed. 

How the remedy would act witli a more intense atack cannot be safely 
said, but it is quite certain that the nudeinate is a poison to Plasmopara. 

The practical use of the reme(|y is difficult on account of the high price 
— 45 crowns per kilogram of the dry product. As copjjcr sulphate is now 
dearer in Austria-Hungary, it may be admitted that, in certain cases, the 
use of silver nudeinate would be more economic^. 

- The Influtnee on Geiminitlon d the Hot Water Treatment e( Cenal Seed 
, for Smut. Sec No. 5 ri of this lliititlin. 

596 - htenta Retatlng to the Control of Ptant Diseases amt Pests. — See No oI tni- 

BnlUttn. 

W - Ob the Appeaianee el PaccMt glamtrom (yellow Rust) en Wheat in 

1914 and 1916 In Germany. — Kt^LLBX, H. awi Iv (Coirununlcntion from the 

PbytopQtbok^^icai SUtkni at Halle a. S.), in Fukiim’i landu irischaftluke Zeilvna.Yw ’•(' 

Part 2, pp. 43-45. Stntttsart, January 15, iqi? 

On account of the several attacks of the yellow rust of cereals on wht tt 
in April and May, 1916, the writers sent a series of questions to tlie farniits 
in the phytopathblogical district of Halle, in order to determine the amoiml 
of damage caused by the rust. A similar scries had already been distri 
buted in 1914. The comparison of the two scries of replies allows the writers 
to draw the following conclusions. 

1) The appearance of the yellow rust is favoured by difficult growth 
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if the wlieat plant ; in 1914 and 1916, growth had suffered from drought and 
•ery cold nights ; this abnormal conditions had also favoured the germina- 
ion of the uredospores. 

2) The various varieties of winter wheat behave differently with re- 
lard to the rust ; early varieties ate more liable to the disease than late ones ; 
Rivetts Bearded wheat was very resistant, and the variety '' Criewener 104 ” 
iv.as fairly resistant to rust ; Squarehead wheats were very liable to it. 

3) As regards the influence of manuring on the advent of the fus^is, 
the question is not yet decided, especially for the nitrogen ; it is certain that 
iiotash and phosphoric acid increase the resistance. 

4) On heavy, deep and damp soils, less damage was caused than on 
shallow dry soils. Rust was never found on niarshy soils, rich in mineral 
matter ; whilst on soils poor in food stuffs (especially in the upper trias and 
the shelly limestones) it appears in mass ; however, the writers are not in 
.1 ])osition to generalise on these observ'ations. 

5) The best crop to precede wheat in the rotation was found to be 
vugar-b^t ; by mellowing the soil and improving the water content, it ren- 
•iers diflicult the appearance of ntst; cereals (specially oats) and sometimes lu- 
cerne, which require a large water supply and thus leave the soil already 
drj' for the wheat, are less suitable for preceding wheat in the rotation. 

(S) Late sown wheat (end of October, beginning of November) were 
litUe subject to rust, but this cannot be generally applied. 

7) The presence of meadows and watercourses near the wheat fields 
Imve had a favourable influence on the appearance of rust. 


5)# - Cystospora bmtaU n.g. and n.sp. the Cause of “Soil Rot" or “Pox” in 
Ipomoea (Batatas). - ei-uot, Jous, a , in Somc.N™ s.ai«,voi. xi.iv, 

So. 114:. PP- N*<>vcinb4.'r, 1916. 

In l8<)i, Hal,stk.ad published the xesults of his study of the soil 
r-it " of sweet potatoes which he ascribed to the lungus .4 crocystis Bataiits, 

The writer describes in the present preliminary note observations 
made by him in 1916 at Delaware (United States) wliich led to the discov- 
ery that the disease is due to a plasmodiuni, and that there are 2 modes 
of infection. One is by the xilasraodium, as a whole, causing large sh^ow 
pits ; the second is by means of swarm spores ; these are developed within 
the thick walled cyst formed by the [d^modium. 

The swarm spores entered the growing points of the roots causmg a 
pit or " pox " scar on reaching the main root. A secondaiy- infection by 
swarm spores causing blister-like elevations in the skin of stor^ sw^t 
!«tatoes has also been observed. Ordinary potatoes are also subject to 


The formation of a thick-walled cyst containing several hundred 
swarm spores distinguishes tliis plasmodium from the known genera of 
PlaWm/fliora/As, accordingly, the name Cystospora batata gen. nov. sp. 
is proposed for this new organism. 


599 - DImun of Ok Sweet Potato In the Rolled States. - s« nv. 5« of this BMa. 
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600 - Cbouiepbon Cacurblttmm, t Phyoomyeete PanslUe on Cuearbiti 
spp. In north Carolini, United Stoteo oi AmertM. — wou, Fxeoewc a, in j»», 

nalolAsneuUuralRaareh.Vol. VIII, No. % pp. 319-327, PI- 85-87. Washington, t c 
Februiiry 20, 1917. 

During the summer of I<)i6, various species of Cucurbiia in the vioi. 
nity of West Raleigh, North Carolina, were attacked by a phycomycetoii* 
fungus, Chomephora Cucurbilarum {Berk, and Rav.) Thaxter. This para 
site was also obsen-ed in two other localities within the State — Winston- 
Salem and Walnut Cove- Since these points are rather widely separatrf, 
it is believed that Choanephora CucuMarum is generally present through 
out the State. Further, from different reports received, there secnes to 
be no doubt that the disease occurred during 1916 in other southern States, 
The fungus in question has done great damage, causing a blight of tin 
flowers and a rot of the fniits. Not only did it attack CuciirWa Pc/So, 
but w’as also found on the fading flowers of Cucutnis salipa, Hibiscus sy 
riacus, Hibiscus coccineus, Hibiscus esculmtus and Cossypium herbacnm. 

The occurrence of C. cucurbilarum on Cucurbila spp.. Hibiscus spp 
and other plants had been previously reported. It however, appears tr 
be parasitic onlv upon Cucurbila. The fruits are msually infected by th, 
passage of the fungus from the fading corolla to the young frait. Thi 
spores of the parasite, which is the only known American si^ie.s of tli, 
genus Ckianephora are disseminated by the wind and by various in'ccts 
The conidial stage alone appears on affected parts of the several host plants 
The sporangia, chlamydospore and zygospore stages have been produce<l h 
artificial culture. None of these stages have previously been n'ljortcd b; 
investigators within the United States. AH of the reproductive stage 
have been noted in the same culture on agar. Conidia, sporangia and zy 
gospores may mature in cultures 24 f® 4 ® hours old. 

601 - The Dlseoveiy ol Teleutospoie Sort ol Cronartium Ribicola In the In- 
terior ol the Petioles ol Ribes Rotzll.-cousv. kegwald, li., in ;<w™i 
AcrUrltufi, Vol, VIII, No. 9, ri, 33 ' 7 - 333 - fl- 8*. W,-lsliilJl!lon, D. C, February 26, l-,r 
A review of the scientific literature dealing with the Uratincae, show, 
that the pycniditim, oecidiura. ureiiospore and teleutospore stages have 
all been found inside the tissue of the host plant. The spores product,: 
are apparently quite normal, and fill the intercellular spaces, or force aside 
the softer tissue of the surrounding parenchymatous cells. 

The writer here records for the first time that Croitarlium Ribicd. 
Fisher also forms internal, teleutospore son. He observed the forraatiic. 
of teleuto.spores in the interior of the yietioles of Ribes Rotili (Regcl) Cavilt 
and Britton, where they occurred cliiefly in the pith and pericycle zone. 

The writer thinks internal sori should be regarded as rather commor 
teratological phenomena. 

-602 - A OlssaH ol tlw Bulbs ol Narcissus and ol Other nants In Hew Soutl 
Wales, Austialla. - DwSEU.-SinTB. O. r., in The Airicultartl Gnette ol Ntv -S »: 
Wales, Vol. XXVIII, Part 2, pp. HI-U2. Sydney, February 1917. 

The writer has frequently had occa-sion to examine discase-i bulbs o 
Narcissus and -other plants which usually showed healthy internal an 
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exte^ bulb scales, whUc the intermediate ones were brown and decayed 
the decay ^taitii^ near the apex and travelling downwards. Xcss often 
the internal or external buib scales were discoloured and diseased and in 
the latter case, easily broke away at their base. As in the case of all decay 
numerous bacteria were present, 

Several fungi were isolated from the diseased bulbs, but investigation 
led to the view that they were not the primary cause of the disease 

The following explanation of the origin of the disease appeals to the 
writer to be tbe most feasible. The reserve food material in a bulb is 
for the most part in the form of starch, which, during the growth of the 
bulb, whether the latter is throwing out new leaves at the commencement 
of tbe season, or forming a new bulb at the end of the season, is in a state 
Ilf flux, much of it then being in the form of sugar. 

When a bulb Ls lifted from the ground too early, before the foliage 
loaves have completely died off, the bulb scales esntain a large amount 
of this sugar. At this stage the bulb appears to be peculiarly liable to the 
attacks of fungi, and receiving a check through severance from its root 
system, easily falls a prey to them. Even after the foliage leaves have died 
down, the bulb requires several weeks to mature and to become really 
ready for lifting. 

On son e of the foliage leaves of the daffodils examined, the writer 
found numerous little yellowish tuberosities occupied by nematodes ; occa- 
sionally a whole bulbwas found infested with eel-worms, possibly of a diflei- 
eut species. The injury caused by these worms apjiears to be distinct 
from the rotting of the bulb-scales described above. 

The writer advises those who have found tbeii bulbs to be suffering 
trom the rotting disease, to allow them to become mature by leaving them 
in the gioucd for about 3 weeks after the foliage leaves have completely 
withered. 

Although Mi. D.\KNKU.-SMr th had no occasion to examine hyacinth 
bulbs, he observes that the disease described by SoKyuiR under tbe name 
of " A Ring Disease of Hyacintb Brrlos ’’ coricsi>onds closely in character 
with the disease of daffodil bulbs studied by him. He gives a translation 
Ilf Sorauer's article, from which it appears, among other things, that all 
the diseased portions of the bulbs were covered with Penicillium, which 
in this case behaved as a true parasite. 

603 - HeUcosporlam Nymphu»rum n. sp., a Hyphomycele Paiasitic on 
Nymphtea In the UolM Stales. — R*wo, fsedrici, v., in Jourwl of AgrictU- 
lural yeumh, Vol. VIII, No. 6, pp. siipJjr, Plates 67-70. Washington, D. C., 1917. 

About the middle of May, 1913, tbe attention of tire Washington Lab- 
oratory of Plant Pathology was drawn to an irregular sirotting and decay- 
ing of leaves of pond lilies (Nymphaea spp.). in the water gardens of Kenil- 
worth, D, C. 

On acdount of the severity of the disease in this particirlar locality and 
season, the present study was undertaken primarily to test the efficacy of 
spraying the floating leaves of a water plant with ordinary’ fungicides. The 
fungus cau^ the disease proved so interesting, however, that consider- 
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able time has also been devoted to the study of its characters and relation 
to the host, 

A fungus belonging to the genus Hdkosporium has been isolated from 
the olive-black, water-soaked spots on leaves of Nymphaea collected at 
Kenilworth D. C. and also at Arlington N.J., New York and Brooklyn N. Y 

The parasitism of this fungtts has been demonstrated by successful in- 
oculations made during 3 consecutive years on 9 species of Nymphaea [N, 
odorata, C. caerula, N. tuberosa, N. Daubtniana, N. zantihariensis, N. Omn 
rana, N. rubia, N. denlala, N. capensis). 

Hitherto, so far as has been ascertained, no data upon this disease 
have been published and the causal fungus is described ns a new species 
under the name of Hdicosporium Nymphaearum. 

The fungus gains entrance to the host most readily through the sto- 
mata, which occur only on the upper leaf surface. Sections of infected 
leaves show the mycehum ramifying through the intercellular spaces am] 
occasionally between cells which have become separated. 

Many of the cells of the epidermis and parenchyma become filled witli 
copulation products, and the nuclei and chlorophyll bodies disintegrate 

In the older spots, the tissues are seen to have more or less completely 
collapsed and fungus hyphae are seen ramifying both between and within 
the decaying cells together with bacteria and vatioas protozoa, a conditimi 
to be expected in a decaying mass of cells floating ou a watery medium 
The sclerotia and multiscptate conidia are developed sparingly on the di 
seased leaves and rather abundantly on many of thecommon culture media 

During the spring and summer of 1913, spr.aying experiments with 
ordinary l^rdeaux mixture and with soda-Bordeaux mixture were carriid 
out at Kenilworth, The disease had gained a considerable start befun- 
the work was undertaken ; hence, its control was not as comphti 
as it might otherwise have been. However, as shown by a careful 
comparison of sprayed and unsprayed plots, the leaves sprayed with 
Bordeaux mixture were clearly 50 per cent less injured by the disease th-in 
were the unsprayed leaves. The control by the soda-Bordeaux mixtuti 
was almost as high, but in this case, a slight spray injury to the leaver 
was observed. During the 2 following seasons, this treatment was con- 
tinued by the owner on a commercial scale with satisfactory results, 

604 - Xflarit sp,, the Cause of RooWRot ol the Apple In Virginia, United States 
o( America. — PeoioiE, F. D., and Tw>iiAS,H.a, ia Stinct, New Serin, Vol. XEV 
No. 1152, p. S3, taocaster. Pa., |nniiary 1917. 

An unusually destructive rot of the roots of apple trees is prevalent in 
the chief orchard sections of Virginia. 

The symptoms of this disease have been known for some time, but 
the causal organism has not been determined. 

Isolations made by the writers from diseased roots from a number of 
orchards in the State have yielderl cultures of an imixrrfect ftingus which 
appears to be the conidial form of a species of Xylaria. Inoculations made 
from pure cultures of these isolations into bark wounds of living apple tret' 
in both damp chambers and in the field, have produced typical rotting of 
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the bark and wood, and the introduced fui^us has been obtained in pure 
culture from the margin of these infected portions. 

Recently, perithecial stromata of Xylatia polymorpha (Pers.) Grev. 
have Ix-en found on roots of apple trees in various stages of typical root-rot 
attack and on the stumps of several deciduous trees in a small patch of 
woodland immediately adjoining the orchard in question. Cultures ob- 
tained from germinated ascospores of this fungus are being used for ad- 
ditional inoculations into apple roots. 

Pending the result of these inoculations, it seems reasonably certain 
that more than one species of Xylaria are involved, since certain cultural 
distinctions exist between some of the isolations ; these, however, may, 
be varietal rather than specific. 

Apparently all varieties of the apple tree are susceptible and probably 
equally so. 


WEKDS AND PAR.ASITIC FhOWKRING PLANTS. 


- PUntago Psyllium, a New Weed in South Australia, - Osbors, T o. B., 
in 7 ht Journal of tfrr IlrpartiUfiit oi .ioriculiurr ol flntill: Auyffiilio, Vet XX, No. t. 
PI'. 86e»-3t>j. I tif lurtnilcr j-.h- 

rinnlitii) psyllium L. (flea-seed) is one of tlie most recent additions 
to the alien weerl flora of Soutf. Australia. The plant was sent for identi- 
fication to the Agricultural IJurciUi of Niintawarra at the end of October 
iqi6 together with tlie infortration tliat it was spreading rapidly in the 
-listrict. Since it is likely tliat the wr-ed will continue to sjucad, particu- 
larly in sandv districts — unless precautionary measures are taken — the 
writer gives a short description of the plant, so that fanners may be 
on the watch for its first ai>i.carance and cheek it before it becomes a ser- 
ious nuisance. ... , r, 

The record of this Phmiago by the Nantawana Agricultural Bureau 

is the first notice of its oeruireiicc in Australia. 

It was probably introduced into South Austr.alia in ballast, and may 
have spreail up from the wsst. 

In some parts of KurojK- and in tlie Orient, a guiiirav substance is ex- 
tracted from the seeds whicii is used for im, aitmg a " finish to 
It is also emploved medicirally. bi.ice however, on enquiry 't «ppear^ 
very u.ilikelv than ai.v use could U- made of the seeds m Australia the 
writer recommends that this plant U- destroyed " ^ 

is an anniml, this should be fairly easy, if the lu.atter is taken m hand ... 

time. 

606 Eupborbl. Peplus and Asfer We^ of New^outhWal^ 

- MvLn, J. H.. in 1 .Ur.ruUural .Vo,' Pou:h » .o.s, \oI, XX\ Ul, 

nn. ij.-Ml, r Col,.nrol ll-m-s. Sy.l.wv. l-elnnory >n. 

A l escription of I-upkorbi., PcPlm Linn, (petty s,mrge) and of .Isfer 
.ifriiSribushv st,rrwo.tL The first of thr.e _• plafits is common m 
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the coastal districts of most of the Australian States ; like other Euphor- 
bias, it has medicinal properties. 

■dsfcr subulaius occurs frequently in New South Wales, especially in 
damp situations. 


INJURIOUS INSECTSJAND OTHER LOWER ANIMALS. 

607 - List of the Coccidte of Porto Rico (1). — jonbs , t , ir., in Tiu Jonriui ^ tk 

Board ol Cammssioiurs 0/ Afficaltarr, Porto Rico, Vol. i, pp. l-l6. San Juan, P. K,, igi? 

The list 'includes. 

1) Icerya monlstrraUnsis Riley and Howard, collected : on orange at 
Maj'agiiez and at Bayamon ; on twigs and undersides of leaves of an unde- 
termined tree at Santnrce (near San Juan) ; on the undersides of leaves oi 
"caimito,, (Chrysophyllum argenleiim) at Rio Picdras ; on “ maricao " 
(Byrsonima spicata), Ctisearia sylvestris, coconut palm, " guaina " (Ingii 
iaurina), "guava" (/. vera), '‘saman" (Pithtcolobium Saman), and 
■' guayaba ” {Psidium gtiajava) at Mayagiicz. 

2) Orlhezia rnsijMis Dougl., on an undetermined plant at Dorado ; 
on Eupaiorium odoralum at Comerio; on Ipomoen tikcca, at Rio Piedras : 
on Cotcus sp., Haimlia patens, Ipomoca jasligiula, Lacinca sp, and Lantana 
Camara , at Mayagtiez, 

3) . Canchaspis angraeci Ckll., on the branches of Coiliaeum sp., at 
Mameyes ; 

4) AsleroUcanium aureum Brlv., on the leaves of an iindetennined 
plant, at San Juan ; 

5) A. bambusae Bdv, on bamboo at Bayamon, Utiiado and Rio 
Piedras ; 

6) A. lanceolalum Green, on bamboo at Rfo Piedras ; 

7) A. pusUtlans (Ckll.), on " gnanabano ” (.-Inoiw miiricata} at 
San Juan' and on a Legiiminosae at Guayama; on ficus Carica, Grevillea 
robusta, Caslilloa spp. and Inga vera at Mayagiicz; on "escoba " {SiJa an- 
tiliensis) and " jazmln ” {Jasminum Sambac) at Rio Piedr.as ; 

8 ) Phmacoccus gossypii Towns, anti Ckll. on cotton at Humacao ; 

9) Pseudococcus cakeolariae (Mask.), on .sugar-cane at Rio Piedras ; 
the fungus Aspergillus flavus occurs on this sirccies. 

10) Ps. citri (Risso) an enemy of citnis, pineapple and coffee in 
the island ; specimens of a coccid very closely related to this species were 
collected on the roots of celery [Apitm gravcolcns), corn [Zea mays) and 
a grass (probably Sporobolus jact/uemonlii] at Rio Piedras. 

11) Ps. nipae (Mask.) on coconut palm {Cocos nuci/era) at Santurce : 
on guava or " guay.aba'’ {Psidium Guajava), on Anlhuriim acaule sour- 
sop or " guanibano ” {Anono muricata), Chrysophyllum argenteum 
and on Musa paradisiaca at VSo Piedras; on sea-grape or"uvero’': 

(i) See also B., June i^ii, No. 2002 ; 'B., Jan. 1916, N'o. 129. (Ki/.) 
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(Coccolcba uvifera) and ' aguaeate ’’ {Perua gratissima) at Naguabo ; the 
furgl Cephalosporium Ucanii and Empusa Fnsenii live on this cocdd. 

12) Ps. sacchari (Ckll ), on sugar-cane at Bayamdn, Mayagtiez and 
Humacao ; the larvae of Karschomyia cocci were found in colonies of Ps. 
sacchari (?) on sugar-cane. 

13) Chaetococcus bambusae (Ma.sk ), on bamboo at Mayagflez. 

14) Pulvinaria psidii Mask., a species which is often very abundant 
on the" jobo "tree(S^o»RiiiisiMica), and also reported on orange and coffee; 
it was found on mango {Mangijera indica), at Rio Piedras, on (Psidium 
I'uajava at Rio Piedras and huquillo, on Spondias lutea at Arroyo and 
Rfo Piedras, on a tree, Rauwolfia ielraphyUa at Ponce. 

15) CeroplasUs ceriUrus (Anderson), on “ almacigo " (Elaphrium 
Rimartibaj at Santa Rita, near GuAnica, and on " yerba de San Martin " 
Sauvagesia ertclaj at Naguabo. 

16) C. cirripedijormis Comst., on an undetermined jdant at Al- 
I'arrobo. 

17) C. fioridensis Comst, on Anona reticulala, on citrus, rose and 
orange in the island ; on Rapanea guianensis and Ficus laevigata at 
Rio Piedras, and on Psidium guajava and Mangifera indica at Mayagiiez. 

18) Vinsonia stellifera (Westw.), often found in large numbers on the 
leaves of " potnarrosa " or rose apple [Eugenia Jambos), Mangifera indica 
■md coconut, it was found on this last plant at Catano (?), Arroyo and 
Santurce, on E. jambos at Rio Piedras and Mameyes. on Mangifera indica 
at Santa Isabel, on “ maguey " (Agave sisalana), Musa sp. and Psidium 
t'lUajava at Mayagtiez ; 

10) Inglisia vitrea Ckll., on pigeon i>ea or " gandul " [Cajanus indi- 
ciis) at Mameyes and Comerio ; on " achiote " or " annato " [Bixa orellana) 
,it Rio Piedras. • 

20) Coccus kesperidum (Linn.) on Agave sisalana at Rio Piedras, 

21) C. mangiferae (Green) on Eugenia Jambos at Rio Piedras; on 
Mangifera indica and Cinnamomum zeylanicum at Mayagiiez; the fungus 
r ephalosporium lecanii is often found on this scale : 

22) Saisscliahemisphaerica (Ti.rg.), previously noted: on the egg-plant, 
lat Catano), on coflee, A tiona muricaza, cassava [Manihot ulilissima), orange 
and Citrus in general in the island ; recently noted : on " jasiiiin ' (Gar- 
denia jasminoides), the introduced pepper tree (ScAinus moUe). Eugenia 
jambos, Grapiophyllum pictum, Persea gratissima at Rio Piedras; on 
■' marunguey ” [Zamia iniegrifolia), at Vega Alta ; on Sida, .rp., on black 
nightshade or " mata-gallinas " (.Soiunwm nigrum var. amcricanum.), 
and Psidium Guajava at Lu<|uillo; on "cafe" [Coffea arabica), and Thun- 
bergia erecta, at Mameyes ; on " orozuz ” or “ pasaieta ” [Leptilon canadense) 
at Ciales; on Rauwolfia telraphylla, at Ponce; .in .Intigonon leptopus, 
Drypetes glaiua, and Solanum .sca/or/Aianum at Mayaqiiez ; the fungus Ce- 
phaiosporium Iccanii lives on this scale ; 

23) S. nigra (Wietn); on “almendra" [Tcrminalia cadappa) and on 
cotton, at San Juan; on "anainu” or " cadillo pequeque " (Pavonia 
Typhalaea), at Canovanas; on " algotldn " [Gossypiunt barbadense) at 
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GuAnica; on China berry or " lilaila ” [Mclia aiedarach) at Fortuna (neai 
Ponce) : oh Schinus mile at Rio Piedras ; on Solanum nigrum var. amert 
canum, Melia azedarach and Sida, sp. at Luquillo ; on Euphorbia sanguinei, 
at Mayagflea ; from material including S. nigra and Hemickionaspis mino 
a parasite was reared which was identified later as Arrhenophagus chit, 
naspidis Auriv ; 

24) S. oUae (Bern.) on Calabassa tree (Crescenfifl Cuyete) at Lares, 01 
honey locust [Gkditschia triacanlhos) , at Adjuntas ; on Guazuma ulmifolia 
at Guayama ; on Terminatia Calappa, Mayagflez and Ouinica ; on " madn 
de cacao ’ (Erythrina glauca) at Rfo Piedras, on orange oleander (IVen'uB 
oleander) and “ berengena ciraarrona " (Sofanxm lontm) at MayagSuz. 

25) Aclerda lokionsis (Ckll.), on sugar cane at R(n Piedras. 

26) Chionaspis c.itri Comst., one of the most injurious scale-insect 
of the citrus ; it apjwars to l)e generally distributed all over the island 
its natural en<niy is Aspidiotiphagus cilrinus (Craw.) 

27) Hou'urdia bitlavis (Comst.), on Bixa Orellana at San Sebastiit; 
Afiasco and Rfo Piedras, on “caimito” {Chrysophyllum cainilo) and "ma 
mey ’’ {Mammea aniericana) at Manieyes ; on “ algarrobo " (Hymetuu. 
Courbaril), on Casearia arborea, on silver oak {Grevillea robusla), an' 
Cajanus indicus at Rio Piedras ; on " palo de cucub.ano ” (Giieilarda scabru 
and Cordia sp. at Dorado; on " roble " (Tecoma penta^yUa) and Acaly 
pha H'i/teiana at Nagualio ; on " nispero ’’ (AcAras iapota), Coffea arabica 
Doryalis cafra and Plumiera rubra at Mayaguez. 

28) Diaspis echinocacii (Bouche). recorded at Potto Rico b; 
Fern.sld. 

29) Aulacaspis peniagona (Targ.). lives on many platit hosts in tli' 
island : already recorded on " liigtierete " [likinits communis) at Ri 
Piedras, on an undetermined tree at Bayamon, on peach at Adjunta'- 
on Gleditschia triacanlhos : on “ majagua ” (Paritium liliaceum) ,1 
Fajardo ; frequent in the i.sland on orange, mulberry, " papaya ” (CnnV 
papaya), plum; observed on Hibiscus esculenliis and pepjM-r; taki-i 
also from willow {Salix sp.) at Ponce ; on '' briija ” (Bryophyllum pinnalum r 
at Comeiio ; on C. papaya and Cajanus indicus at Rio Piedras : on Par: 
Hum liliaceum at Maraeyes and Adjuntas ; on " cadillo " [Urena lobala 
at Dorado ; on Ricinus communis at dales ; on Mammea americana at Na 
guabo ; on Hibiscus esculenlus, Hyplis sp.. So/iin;mi (orviim, T rma micranik 
and Acalypha Wilhesiana at Rfo Piedra s; on Mangifera indica, Erythrin, 
sp. and Nerium oleander at Mayaguez ; on Manihol ulilissitna at .Knustxi. 

,30) Hemickionaspis aspidisirae (Sign.) on Nephrolepis exallaUi var 
bostoniensis, at Rio Piedras ; 

31) H. minor (Mask), on eggplant at Catano ; on Guazuma ulmi/oli 
at Guayama ; on Gossypium barbadense at GuAnica ; on Media azedarach a 
Fortuna ; on " yetba rosario " [Aeschynomene sensitiva) and ornamenta 
croton (Codiaeum sp.) at N’aguabo ; on " verbena ” (Valerianoides jamaicen 
sis) at Rio Piedras ; on Solanum torvum and " cadillo " {Triumjella semilri 
loba) at Luquillo, on Lantana involucrala at Mameyes, on .dsparagus Spren 
geri and Pilhecolbbium Saman at ilayagttez. 
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32) Pinnaspis buxi (Bouche) on an qnphyte of the Bromeliaceae at 
Manieyes, on Philodtndron sp, at Ciales, on corozo " [AcroAomia media) 
and Areca lutescens at Rfo Picdras ; 

33) I.eucaspis xndica Mar., on Mangtjera indica at Mayagiiez ; 

34) Aspidioius cyanopkylii Siftn ; on Eucalyptus sp. at Xaguabo. 

35) A. destructor Sign, (sot-ms to bo the first scalo-insect recorded 
on the island), is very common, esiiccially on the undersides of the leaves 
of coconut palms, which it damaged seriously at Ponce in 1904 ; first col- 
lected at San Juan, it was also found later on the leave.s of banana in the 
same district and at Catano and Arroyo ; it ha.s also Ireen found on the coco- 
nut at Santurce, on .silk oak {CrevtUeu robusta), Psidium G uajava and Musa 
paradisiaca at Rio Piedras ; on Persca ^ratissima at Manieyes and Guayama ; 
on Anona patustris and Mammea americana^t Rio Piedras, and on date 
palm (Phoenix daciylijera) at Mayagiiez.. 

36) A . jorbesi Johnson, recorded at Porto Rico by Fernald ; 

37) A lataniae Sign., on Casltiloa at Mayagiiez; 

38) A. sacchari Ckll., on sugar cane, at Cuanica, Fortuna, Fajardo, 
Oandvanas, Rio Pieilras and Humacao ; 

3g) Pseudaonidia tesserata (de Charm.) on rose-tree at Mameyes; 

40) Selenaspidus articulatus (Morg.) on orange leaves at El Yunque ; 
on Eugenta Jambos, Anona muricala and Ficus nilida at Rio Piedra.s; on 
Eucalyptus sp. at Naguabo ; 

41) Chrysomphalus aonidum (Finn.) a serious enemy of citrus in the 
island : collected on 'ferminaiia catappa .and Anotui muricala at San Juan ; 
on Pleriutn Oleander at Ponce ; on ^^MS^^ at Caguas ; on ficus nitida at Rio 
Piedras ; on sisal hemp (/Igat-a sisalana) at Mayaguez : 

42) Chrys. aurantii (Mask.) ; on A . muricata at San Jiian and Ponce ; 
also recorded as injurious to citrus in the island. 

43) Chrys. bihrmis (Ckll.). on " maya ” (Bromdia Piniuin) at Ma- 
maj'cs : on Agat e sisalana. Persca cratissinia and Mangijtra tndica at Rio 
Piedras, on CyMs retolula at Naguabo; 

44) Chrys. dictynspermi iMorg.), on M. indica at Rio Piedras and on 

C. revolula at Naguabo ; ^ ' 

45) Chrys. pcrsnnalus (Com.st.) on banana at Cagu.as and Catano, 
on A. muricata at San Juan : on coconut palm at Mayaguez, Caguas and 
Santurce; on Eugenia Jambos at Rio Piedras, on M. indtea at Santa Isa- 
bel ; on Ficus sp, and Mammea amerieana at Mameyes ; on Eucalyptus 

so. at Naguabo ; . , 4. 

46) Pseudischnaspis bcanreyi (Ckll ), on Asparagus plunwsus at 


Mayagiu^z • q.), _ Solamim seahrthianum and 

Acah'pka sp. at Mayagiiez ; 

' 48) I.epidosaphes bcekii (Newm.), rccordeel more often than any other 
scale insit ms injurious to citrus in the island ; 

at Rio Piedras ; the fungi Myrtangium Punaet and sphaerosUlbe eoccophtla 


live on this species ; 

49) L. lasiatilhi (Green), on 


leasTS of Croion humilis at Rfo Piedras ; 
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50) hchnaspis longirosiris (Sign.) on coconut palm at Caguas, Catafio, 
Mayagflez and Arroyo ; on Ciihatexylum Jrulicosum at Naguabo ; on 
Itora jerrea, Asparagus Sprengeri, and Acronomia media at Rio Piedras. 

A bibliography of 25 works is appended. 

60S - Lepidosaohes iubtreaUft n. sp., L. diaspidiformis n. sp., and 
Ditttspis aaaat n. sp., Scale Insects Recorded In Italy, Chill and Batbadoes 
Respectively. — jI'ieno™, ettohi!, in Ridia, voi. xii, Pnrts i-ii, pp. tSpipi, pi. r. 
Ftomnce. 1Q17. 

Pescription of the 3 following scale insects ; 

1) Lepidosaphes Uiberciilala n. sj) ; males and females found in abun- 
dance on both sides of some leaves of Cymbidimn Tracyaniim, in the green- 
house of the Royal Pomologieal School at Florence (Italy) on May 3, 1916 ; 
many of tlie female scales were bored by parasites ; 

2) L. diaspidifonnis n. sj). : males and females in plenty on the upper 
side of two k-aves of Mpceugenia planipfs, taken in the province of Llan- 
iiuihue (ChiH) by Prof. ^URCI.sL UsviNOS.a Bi'STOSof the National Museum of 
Santiago and sent to the Royid Station for .Agricultural lintomology at 
Florence on May 29, I9t6 ; some femak's were parasitise<l by a fungus that 
completely filled the body : 

3) Dimtspis annae n. sp. : very abundant tnnie and female scales on 
the branches of Cilrus Medicu, with lepidosaphes cilricola Pack, ard Ao»i- 
ditlla iniraali (Mask), taken at Batbadoes by Mr. II. A, B\!.i.oa and sent to 
the Royal Station tor .Agricultural Kntoroology at Florence on July 3, 1516. 

609 - On the So-called Varieties of the Scale Insect Chrysomphalus dictyo- 
spermi, Injurious to Citrus Plants. — Mcu.Norn. i.ttoiik, in Vul. Xil, 
I’afls I-Il, (>i<. t'y. i-(). l'!>.*fcnce, i"ir 

.Accotiiing to the writer, there arc no true varieties, properly so-calleil, 
among the recorded foruis of the scale insect Chrrs implhdiis iiciyospermi 
(Morg.) Leon, and called : Clirys dktyospermi Viir. pinnalijcra Mask,, 
Chrys. dktyospermi var, arecae Newat,, C/irys. dictyospermi \-.\r. jamakensis 
Ckll., Chrys. dictyospermi var. maagiferje Ckll. 

Chrys. dktyospermi attacks pl.int* Irelongiug to at least 80. species of 
about 25 widely iliffcrent families, both in tropicid and tem))crate regions, 
The scale is distributed in a zone vast from the point of view of latitude 
and very' vast from the [loint of view of longitude. It attacks greenhou.se 
plants (bond.oii, Florence, 1 ,’uitetl States, etc.) as well as those grown in the 
open (.Algeria, Sicily, Bigiiria, Sf.ain, etc.). 

The writer is of the opinion that the scideinsei t is more sensitive than 
many others to variations in environn ent. This sensitiveness, together 
with the wide distribution and large range of host plants of this insect, 
affords sufficiert explantation of the many local forms wdiich, on account 
of the facility with which their characters change, can not be considetcei 
as groups constituting varieties. 
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610 - B»etllat Lymuniritt, B. Llparls n.sp. and D/plococcus Lyman- 
Mat n. ap, rsnsilaf oJ the Urrae ol the “ Unlike Bombyx ” (Lytnantrla dis- 

pai)i In France. PaillOT, a., in Comptn ten 4 us hebdomadaires des Siances dt 
TAcadimit its Scincn, Int. HnK-Yeir, i<ji7. Vol. 164, No. 13, pp. 535.527. Paris, 1917- 

Three bacteria have been isolated from the larvae of the Macrolepidop- 
teron Lymantria dispar I<. The writer has ptovLsorily identilied one of them 
as that described by Picard and Bianc under the iianic of Bacillus Ly- 
maniriae. The second is a Diplococcus forniiiy a distinct species, and na- 
med by the author B. Lymuniriae , it is not veiy pathojienic to tiie larvae 
and an inoculation of a pure culture is not always mortal. The tliird 
ptovisorily named h Liparis, is more pathogenic to the larvae of L. dispa 'r 
than Dipt. I.ymantriae. 

611 - Soroaporella Uvella and Its Occurrence in Cutworms in America."^ 

SPEAttE, A. T., in Jauftutl of Agricultural Research, Vol. VIII, So. 6, jip. 189-154. 
fig. t. PI. 66,.WashltiKton, D. C., Tcbruf^ry 5, i<>i7. 

In 18S8, Sorokin described and illustrated a.s a ])rirasite of the cut- 
worm (.-IgrohJ segelum .SclulT.), in Russia, a fungus which he called Sm- 
sporclla a^rotidh n. gen. and n. s|). 3\s regards the systeiuatic jxisition 
of the para-site, which was not defined by Sorokin, subsequent writers 
have suggested its affinity to the Rntomoiihthorales on account of its ap- 
jiarent resemblance to the genus Massnspora Peck, which Forbes and 
ThlAXTER have shown to Ik- cntomophthoraceous. 

In i8Sr). Giard translated SOROKiN’sarticlcinto French, and in the is 
sue of the puhlication, followed it l>y a note in which he iwinted out that 
.'^orosporclta upratidis was undoubteilly identical with Tarichiiim uvella 
Krassilstschik (i88b). 

Since, as is shown by the writer, the fun.gus in question is in no way 
connc-cted with the lintoinophthoralcs, the use of the generic name of 
Tarichium beeoiiusi invalid. Hence the corn-ct name for the organism is 
Sorosporella uvella (Krass.) Gil. since Giard was the first to rctognise that 
the form described by Sorokin w.as identical with that described by Kas- 
silstschik. 

The writer receiv<*d in June two larvae and one pupa of Euxoa 
tesselluta ^larris which had died in breeding jars. The insects originally 
came from College Park, Md. No fungus was risible externally, but upon 
breaking open the larva a reddish-hrowrt powdery s|>ore mass was seen 
which completely filled the interior of tlie insect's liody. ilicroscopic 
inve-stigation dcMuonstrated that the fungus was S. uveltd. Several more 
infected insects were rectived in July. 

So far as the writer is .aware, there is no record of 5 , uvella in F.nrope 
since iS88, and further, this seems to Ix’ the first published account of its 
occurrence in America, excejit for a brief note of its presence In Ottawa, 
Canada in 1915 by Gibson. The writer hoivs soon to test the para.sitism 
of 5. uvella and to give an account of these ex]>erimcuts, as wril as to make 
a more conttilete study of the life history of the organism. 
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612 - ScatellisU glg*ate» n. s|>., » Cbtletl Hnslt« ol tha CoccM Ctroplutts 
mimosae, In Erltna. — berlese, anionio in Ridia, voi. 12, pt. i-n, pp. 
Florence, i^n 7 . 

A systematic description of the new hymenopteroa Sculellista gigantea 
taken from CnopliaUs mimosae Sign. {=C africanus Green), and found in 
Eritrea by Dr. Guicciardiki. 

613 - Chteioenemt eeiypa ("the desert eom nea-beetle”) s Coleopteron Para- 
sitic on Cultivated Gramlneae and Lucerne, in the United States of America. 

— WiLUERMUTK, V. L-, m UnUfJ Siatfs of Asficuliure, liullettn 436, pj' 

i-:3,Fig, !*7, t PI. WtkshingUm, U. C., I'ebriuxrN’, 1017. 

Ckaetocmma ectypa Horn, is present in injurious numbers in the cul- 
tivated areas of the southwestern United States, where it attacks m.aizc. 
sorghum, sugar cane, wheat, barley and lucerne. From the fact that it 
is a native of southwestern desert regions, the little black insect has been 
named the " desert corn flea-beetle ". Both the adults and larvae injure 
crops, the former feeding upon the top of the plants, and the latter upon 
the roots. 

The eggs are deposited at, or near, the surface of the ground, and 
hatch in atxmt 6 days. The young laivae are found within the tender 
roots of the food plants, while the older larvae live in the soil near thesi 
roots. The average length of the larval stage is 34 days, 

The prepup.al and pupal stages are both passed within a cell in the soil 
near the roots on which the larvae feed. 

The flea-beetles in the adult stage hibernate under rubbish, or at the 
base of various grasses growing in the regions of infestation IHordtuti: 
miirinum. Disticklis spicaia, Sorghmr. hiih'peim, Sporobolus uiroides, etc). 
The tot.al length of the life cycle of this beetle is about 7 weeks, then 
being from 3 to 4 generations in the year. 

The number of adults can be greatly reduced by the destruction ot 
their hibernation quartets and the eradication of some of their weed fool 
plants (V. halepcnse, D. spicol.i etc.). They can lie further diminished 
by carefully ailtivating those crops which can be grown after irrigation as 
soon as the soil becomes dry. 'fhis method destroys a great many pupae 
Small plots of maite can be sprayed successfully with arsenafe of lead, 
using 2 pounds to 50 gallons of water, the water being made into a strong 
•ioap solution. This acts both as a repellent and as a poison to the lieetles. 

Injury to maize and other crojrs can be j arlially overcome if the soil 
is placed in the best possible cultiural condition by the addition of farmyard 
manure, or other fertilisers. 

At Tempje (Arizona) the adult flea-lxajtles have been obsened to be 
preyed upon by the nymphs and adults of Rrduviohis feriis h-, while in the 
same district the writer discovered that a small parasitic wasp, Kcurtp^- 
ris sp. attacked the larvae and prepup.ae of Chiictocnemu ectypa. At Holt 
ville (California), the writer found a great many of these beetles with 
their bodies almost covered with a sprccies of mite (Pedicutoidti sp). 
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614 - lawstlgtaoiu on HelopelUs, a Capsid Pamite ot T^a. - ueefmams, s., in 

tMtdritilmf" w« *«< Prw/ilalwn t-oof Thee, No. w, Batavia 1916. • 

The following species of Hehpellis occur in Java; H. atUenit Sign., 
H. thtivora Waterh., H. cuneatus I>ist., anil /f. cinchonae Mann. 

H. antonii is the chief enemy of tea in Java. ,\t over 4300 feet in 
altitude occurs a local variety of H. antonii which was formerly described 
as H. bradyi. It is now provisionally named H. antonii var. bradyi. The 
variety differs from the tyjre in some morphological characters, as well as 
in the fact that it usually attacks Cinchona. Tea is rarely attacked and 
then never severely. 

H. iheivora, which is the most dangerous enemy ot tea in British India 
does not do much harm in Java : in West Java it only occurs in the lowlands. 

H. cuneatus, a new sjrecies for Java that does not attack tea and is 
only found on plants of the family Araceae. 

H. cinchonae, also new for Java, lias recently been found to attack 
tea and may become serious in the future. 

The writer’ gives a detailed account of the biology of these sjrecies and 
finds that H. iheivora is in many ways similar to H. antonii. The import- 
ant difference in the duration of the various stages of H. antonii at differ- 
ent altitudes is fully discussed. At 800 ft. the life cycle requires 19 to 22 
ilaj’S, and at 3600 ft. 23 to 35 days. The females lived as long as 50 days, 
while the highest number of eggs laid in 34 days was 235. 

The cause of the damage to the tea leaf is not certain, but the spots 
are supposed to to be caused by an excretion. .\s the results of several 
.experiments to determine the average damage caused by larvae and adults 
It was calculated that the progeny of one female, can spoil about 2.8 mil- 
liard kilos of leaves in 6 months. 

The natural enemies of HelopcUis are discussed. Some species of 
.Mantids eat the larvae and adults, but they are of little practical import- 
ance. The Rerluvid .Synmris collaris F. is also not imjxutant • as a con- 
trol Spiders were imjxrrted from Kurojie, but though they were success- 
fully imported, their value is not yet clear. An ant Dolichodenis bitiiher- 
cidatus Mayr. attacks Udopclth on Theobroma Cacao, the cacao-tree, but 
its use on tea plantations is not jrossible for practical rea.sons. Exjren- 
ments with other Rhyncota that parxsitise the eggs of Helopcltis were 


unsuccessful. 

Bacterium found in a dead Helopcltis was grown m culture, but gave 
no convincing practical resrUts. ••'in insectivorous fungus Metarrhizium 
gave better results, but its practical appUcation i.s, as yet, uncertain. 

Belts of trees planted to keep the insects from the plantations me 
useless and may become dangerous, as they act as traps for insects carn^ 
bv the wind and thus are collects at the plantations. In one ca^, cutt- 
ing down a belt of trees gave a good result, allowiiu; free entry to the wind. 

As rigards the influence of climatic conditions, an enqmry' made on 
37 estates showed that drought is usually fatal to the insi^. 

' The original food plants of H. antonii in the jungle and forest co^d 
not be found, though there is evidence to show that HdopcUis passes th 
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dry season in the jungle, few insects being then found on the tea. The 
dry "season is, therefore, a suitable time for a strict control over the few 
sumving insects. 

In experiments as to immune varieties while it was found that all 
the Javanese varieties were attacked, the Java -China tea suffers the 
most of all. 

The planters in Java formerly thought Cinchona and Tea were each 
attacked by a separate species. On the contrary, the writer found that 
up to 4300 ft. H. anlonii Sign, (type) attacked both plants, while over 
4300 ft in altitude tlie var. braiM is found, which usually prefers Cinchona. 
The presence of Cinchona under 4300 feet may, be considered as dangerous 
if near tea. 

An elaborate investigation has been made of the food plants of H. antonii 
and H. Iheinora, especially of the weeds occurring in the tea gardens, and of 
the leguminous plants used for green manuring. The following species of 
leguminous plants are badly attacked by HelopeUis under laboratory 
conditions: Albizzia moluccana Miq., Erytkrina indica Lam., Tephrosia 
Vogelii Hook, f., Tepkr. Hookeriana Wight et Arn. The insects can live on 
these plants for several weeks. Weeds, which were attacked under lalxv 
ratory conditions, and on which Helopeltis lived ior a considerable time 
are: Richardsonia brasiliensis Hayne, ilelastoma matabaihricum L., Erigeroti 
lini/otiiis Willd., Bidens pilosa L., Dichrocephala latijolia DC., Enchtiks 
valerianaelolia DC. Also in the tea gardens damage by Helopeltis wa» 
obsert'ed on these plants principally when the tea wa.s pnined low. 

The Awi tali Bamboo (Bambusa Apus Schult. f.) may be considered as 
suspect, as the insects remained alive on this plant for 10 days. On Cas.so 
{Sacckartim spontaneum Linn.) and Alang .-dang (Imperata ariindinacea Cyr.) 
the insects died within two or three days ; these grasses are thus probably 
not food plants. Some plants were found spotted on the .secondary wooil 
as if attacked by Helopeltis ; the damage was not due to Helopeltis but to 
another Capsid bug : Packypeltis vitlisculus Bergr. The .affi-ctcd plants 
are; Villebriinea riibescens Blume Leea aeqnata Linn., Arthrophyllum diver ^ 
sifolium Blume and Sautauja .sie 

Both H. antonii and H. Iheivota feed on a large variety of plants. 

The connection between the pest and the cultural methods for tea in 
Java is discus,sed No definite opinion could be formed as to whether 
forced plucking had any favourable effect, as the results varied greatly. 

The idea of some planters, tluit tire tea would become immune after 
several attacks, has no sound foundation. The cause of the spontaneous 
disappearance of the pest in some cases, can, as far as the author 
can see, only be due to lack of footl, removal o! the pest by the wind or spe 
dal climatic conditions. 

Pruning is often tried to get rid of the pest, but it is often forgotteu 
that this measure causes a migration of the insects wliich may Ixcome very 
fatal when newly pruned gardens are adj,acent, or where the tea is in .1 
weak dondition consequent upon pnining. In this case pruning must be 
delayed until the danger has decreased. If low pruning must be done, it 
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must be into account that pruning of small plots is to be avoided 
Pnwi^ of large areM (say 40 bahoes in one month) wiU delay re-infection 
for a longer time, fa the insects are carried in the direction of the 
prevaihng vnnds, it is advUable to prune the' gardens with the wind and 
never against it. 

Weedy gardens are as a rule not more attacked than clean gardens 
Methods such as : i) fumigating with the smoke from burning rubbish 
with or without sulphur, 2) fumigating the shrubs individuaUy with sul- 
phur cartidges, 3) scotching the shrubs by means of soldering lamps are 
of no avail. ' ' 

The loUowing measures are dismissed as regards their utility for com- 
bating the pest: : 

1) Twigs containing eggs should be collected before they hatch out. 

2) Catching Ileiopellh by hand is often very effective, if started as 
soon as the pest appears. Most of the tea planters "in Java carry cut band- 
catching. The early morning is a good time for catching the larvae but 
the work, should be continued through the whole day, if possible. 

3) Experiments were made with different imsectiddes, but the 
spray, even if strong enough to kiU the plant, does not kill all the eggs, 
barvae and adults can be destroyed by spraying with a 2 % soap solution. 
Spraying was found to be cheaper than handcatching. Spraying should 
be carried out immcdi.ately after pnming, and may be continued for 7 
months, alter which handcatching must be applied, as the shrubs are then 
very dense. Spraying and handcatching combined gave good results. 
In fixing the periods between two successive gangs of spraying or hand- 
catching, the length of the larval stage must be considered. 

4) Prtining of small areas is not advisable. The best is to prune 
a large area raiudly, says about 40 bahoes per month. Pnming should 
take place with the wind, never against it; in therainy seasons the prunings 
must Ix' destroyed the same day, while in the dry season it suffices to spread 
them out in thin layers. Adjacent estates should m.ikc an agreement as 
to the time of pruning so as to prevent one estate being infected by another. 
Thus a badly attacked garden should not be pruned if a newly pruned gar- 
den is adajiicent. 

5) Weeding must Ire done at the same time as or immediately after 
pruning. 

(>) If tea is grown treat Cinchona at an altitude of less than 4300 
feet, pruning of Cinchona and other cultural methods which cause mi- 
gration of the pest from the Cinchona to the tea, must be done before the 
adjacent tea gardens are pruned. 

7) Leguminous jilauls, w liich arc also host plants of the insect must 
be avoided ; if they have been planted they must be pnincd at the same 
time as the tea. 

Hedge plants sucli as Jiixa Orellana I.inn. and Gardenia grandijtara 
Lour mu.st not be allowed to grow near tea gardens. If HelofcUis accumu- 
lates at the edge of the forest, or in tree belts, the complex of plants har- 
bouring it sliould be destroyed. 
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8) Remedial measures must be applied at the ^ appeaiance o( the 
pest which 'must never be allowed to be<x)me serious. Prenuums should be 
given to ensure careful control and searching. Handcatching or spray- 
ing when the pest has become serious are useless, and simply a waste 
of money. 

615- Psettdocoecus itiptt ( ^O«ety/op/iian/pae>, a Scab Insect In|utie<u 

to Palms, In Hnaiaiy. — Jsauwowsaj, ]., la leituhrill fur PIlMmkrankMta, 

Ycai i9i7,Vol,27, Pail 1, pp. i*i8. StuUgait, Pcbnjary 15'J lyi?. 

During some experiments made iu a glasshouse in Hungary in February, 
1916, the author found on a palm a number of male scale insects, which 
he at first thought ta he PseiiJocmus iidonidtim 1 ,., a very common insect 
of Hungarian glas.shouscs. Further e.xamination of the ina'ct and partic 
ularly of the females showed that it was a species new to Hungary, i. i, 
Pseudocoaus nipae (Mask.) Fern, (=j Duclylopius niMe Mask.), first describ- 
ed by Maskeli in an Australian public-ation, l^ater, Newsteap (1893). 
MarcH-AL (1908) and UndiN'OER (1912) have described the insect. 

In studying the literature, the Author found that the descriptions by 
the three scientists did not agree and that tliey were inexact on several 
points. As he had abundant material, tlie writer has carefully studied 
the insect. In the present work, he gives a detaile-d account of the mor- 
phological, physiological and biologicd characters oi the insect and com 
pates his results witli that of the pretious .authors, finally dealing witli 
tlie gtx)graphical distribution and economic importance of this scale insect 

Ps. nipae has probably been imported into Hungary from Helgium 
with palm trees. The insect is very common in glasshouses at Iludapest, 
It is found on very ditlerent palm trees, chiefly on Plioenix, Keniia, l.atanxa 
and Area, to which it causes consulerable damage ; but the writer thinks 
that the damage wocUd be less than that of Ps. adonidnm, if the palms were 
cleared from time to time. 

This does not prevei't the scale insect Iron becoming a serious pest, 
and the author ailvises (lernian and Austrian gardeners and experimental- 
ists to deternine the giasshouses invaded by the pest so as to check it- 
spread. 

616 - Tarsontmas sp,, 1 Hite PitislUe on Cyclamens In Ontario, Canada. - 

Ross, \V. A., in Jh* At^ntuUural Ocuetle of Ctnada, Vol 4, No. 5, pp. 174-175. i fii: 

Ottawa, March 

During 1916, several complaints were receiv'ed from florists in Hamil- 
ton, Brantford and Niagara Falls concerning a cyclamen disease which, by 
destroying the flowers and flower buds and airling the foliage, maiU 
the affected plants absolutely worthless. One florist on account of tius 
trouble had been obliged to throw out nearly 900 nut of I 000 cycla 
mens. 

On examining some of the diseased plants, it was found that the in- 
jury was produced by a minute mite reported by Mr. G. H. MosatETTr, 
of the Oregon Agricultural College, to be an undcscribed species of Tar 
sonmus. He further stated, that the same mite attacks various green- 
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housejplREts on the Pacific coast, where it has proved a very serious pest, 
and many florists have lost their whole crops through it. 

The mites, in all sh^es, including the e^^ occur on the bloom and 
tender foli^e. They may be found on almost any portiod of the flower, 
(|)etals, stamens and ovary), but as a rule, most of them are discovered 
between the calyx and corolla. Attacked flowers become distorted, streak- 
ed and flaccid and die prematurely. In nuny casi-s, the flower buds do 
not open, but gradually wilt and die. Infested foliage becomes curled ; 
at the point of attack, little depressions, or pockets, may be formed and 
the leaf epidermis may assume a dark, purplish and cracked appearance. 

The adult' mites are pale brown, ovate creatures about 0.2 ram. long. 
The immature forms are translucent. The eggs are oval and translucent 
bodies about 0.12 mm. X 0.06 nun. 

.According to Mr. Mozxette, the parasite has been satisfactorily con- 
trolled in Oregon by spraying with a nicotine solution. The spray should 
be applied first when the young cyclamens are {xittcd. From then until 
tlie flower buds are formed, subsequent applications should be made at 
intervals of 10 days. 

It is highly probable that the addition of soap to the nicotine solution 
(3.6 to 4.8 •/„) would make it more effective. 


Rl'Gr.UK.1 AI.KRKDt). gereiite icspoiisiibilt'. 







